
September 19, 1983 

INI'ERAGENCY 
Mr. Donald B. Mathis 
Director 
Arizona Department of Health Services 
1740 West Adams Street 
Phoenix, AZ 85007 

Re: A.G. Rule No. 83-111 

Dear Mr. Mathis: 

1275 WEST WASHINGTON 

Jiq.aenix, J\rfa.ana 85007 

Jl{ohert ~L <1Iorhht 

r,:~;., ·· .. -:·-:r 
. -;~i 

.. _.J 

SEP 2 0 1983 

We have reviewed the above-referenced rule approved by 
the Department of Health Services in January 1983. We have 
determined that the rules are in proper form and within the 
Department's authority to adopt. 

Accordingly, pursuant to A.R.S. § 41-1002.01, I have 
affixed my certification to the original Form Rl02 and have 
forwarded the same together with the original Order of Rule 
Adoption and two copies of each to the Secretary of State. 

We have enclosed a copy for your reference. 

BC:JKW:cmb 

Enclosure 

Very truly yours, 

BOB CORBIN 
Attorney General 
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A.G. RULE. ttO.: ra-11) 

ATTACHMENT I 

REPEAL 

ADOPT 

Appendix 4 

R9-3-215 (incl. Air Quality Monitoring Procedures Manual). 

R9-3-321, R9-3-322, R9-3-323, R9-3-529, R9-3-709, R9-3-835, 

R9-3-838, R9-3-845. 

AMEND R9-3-101, R9-3-201 through R9-3-207, R9-3-218, R9-3-301, 

R9-3-307, R9-3-310 (Arizona Testing Manual), R9-3-402 (incl. 

Open Burning Guidelines for Air Pollution Control) 

R9-3-404, R9-3-502, R9-3-503, R9-3-505, R9-3-508 through 

R9-3-513, R9-3-515 through R9-3-518, R9-3-520 through 

R9-3-522, R9-3-524, R9-3-529, R9-3-703, R9-3-705, R9-3-1101, 

,l\ppend ix 1 , Appendix 11 . 



AOM:LJR:7250 

.AG. RULE NO: 23- J)} 

ORDER OF ADOPTION 

BUREAU OF AIR QUALITY CONTROL HEARING OF APRIL 28, 1983 

Submitted 
By: 

Salt River Project 

Bureau of Air 
Quality Control 
(BAQC) 

ASARCO 

ASARCO 

BAQC 

BAQC 

R • R • Donne 1 1 ey 

Salt River Project 

Page Line 

10 8, 9 

13 2 

20 10, 11 

23 27 

25 14 

27 · 

31 

32 

17 
thru 

20 

21 
thru 

24 

10 

Description 

Add 'as a guide to be used in assessing 
implementation plans to achieve the 
24-hour standard" per the Federal 
Register. 

Delete R9-3-203 Hydrocarbons and change 
to reserved. Federal standard was 
repealed by Federal Register of January 
5, 1983 and ARS 36-1707.A prohibits State 
ambient standard from being more restric
tive than Federal standard. 

Add "for each pollutant" and "and the 
standard for ozone" for clarification. 

Substitute alternate language for 
clarification. 

Add "GEP" to correct typographical 
omission. 

Enters document entitled "Open Burning 
Guidelines for Air Pollution Control" 
into record and thus regulatory system. 

Withdraw Subsection R9-3-502.K. Follow
ing comments from R. R. Donnelley, 
BAQC recommends more study. 

Add v1ord "reconstruction" for clarity. 

,.'*I 



ADM:LJR:7250 

Order of Adoption/BAQC Hearing of April 23, 1983 
Page 2 

Submitted 
By: 

Salt River Project 

Phelps Dodge & 
Kennecott 
Magma 

BAQC 

BAQC & 
Environmental 
Defense Fund 
( EDF) 

EDF 

EDF 

BAQC 

BAQC 

Page 

38 

44.a 

44 b 

51 

64 

64 

64 

66 
& 67 

71 

Line 

9 

2 

10, 11 
13, 14 

9 
thru 

14 

7 
thru 

11 

16 

19, 20 

9, 16 

All 

Description 

Add and delete §g; underline 79. Underline 
81 of D-439-79 81. 

Rectifies "internal inconsistency 11 re. 
the period for determining compliance 
with cumulative occurance emission 
limitations under MPR. 

Delete A.5.b. re. odor masking. 

Starting at 11 finding 11 add. An application 
to the Director for a second NSO shall 
contain a finding by the Administrator of 
EPA that the means proposed by source have 
been demonstrated to be reasonably availa
ble technology as defined by Section 
119 of the CAA. 

Add '1 the Federal Clean Air Act 11 (CAA) 
for clarification. 

Add 11 and the EPA Administrator 11 and 11 for 
incorporation as a condition of the NS0 11 • 

Revised as to form only to standarize. 

Withdraw Appendix 4, Fee Schedule For 
Installation And Operating Permits to 
comply with newly passed HB 2415, approved 
by the Governor on April 19, 1983. The 
new wording relating to permit fees is as 
follows: 

11 • • • • subject to payment, upon 
issuance, of a reasonable fee based on the 
actual cost of processing the permit appli
cations, but not exceeding six thousand six 
hundred dollars for an installation permit 
and five thousand five hundred dollars for 
an initial operating permit." 



AIR QUAUTY MONITORING PROCEDURES MANUAL 

Submitted 
By: Page Paragraph Subject Context of Change 

Tucson Electric Power 4 1.3,1.1 Precision Substitute 16 and 20 
and BAQC for 25 and 75. 

Tucson Electric Power r- 1.3.1.2 Accuracy Amend Concentration '.) 

and BAQC Range% of Full 
Scale. 



.LG. RULE i'ill; ra-JJJ 

DIRECTOR OF THE DEPARTMENT OF HE.A.L TH SERVICES 

Order of Adoption 

Pursuant to A.R.S. f 36-1706, 36-1707, 36-1707.01, 36-1707.02 and 36-3719, 
as amended Laws 1980, the Director of the Department of Health Services 
proposes to adopt rules similar in substance, terms and conditions to the 
wording of the following: 

l Part l. Section R9-3-101, Definitions, is amended to read as follows: 

2 R9-3-101. Definitions 

3 In these Rules and Regulations the following definitions in this Section 

4 shall govern, unless the context otherwise requires, and unless in conflict 

5 vJith a definition given in Article 8, Ne\-1 Source Performance Standards, or in 

6 Arttcl.e 9, Hazardous Air Pollutant Standards. In such case, the definitions 

7 given in Article 8 or 9 shall apply only to sources covered by those Articles, 

8 and the definitions given in this Section shall govern elsewhere. 

9 l - 28 No change. 

10 29. "Categorical sources 11 means the following classes of sources: 

11 a. Coal cleaning plants (with thermal dryers); 

12 b. Kraft pulp mi 11 s; 

13 c. Portland cement plants; 

14 d. Primary zinc smelters; 

15 e. Iron and steel mills; 

16 f. Primary aluminum ore reduction plants; 

17 g. Primary copper smelters; 

18 h. Municipal incinerators capable of charging more than 250 tons of 

19 refuse per day; 

20 

21 

22 

23 

24 

25 

i. 

j. 

k. 

1. 

Hydrofluoric, sulfuric, or nitric acid plants; 

Petroleum refineries; 

Lime plants; 

Phosphate rock processing plants; 



l 

2 

3 

4 

5 

6 

'l 

8 

9 

10 

ll 

12 

13 

14 

15 

16 

17 

l8 

19 

20 

2l 

22 

23 i 

24 

25 

2S 

27 

I 

m. Coke oven batteries; 

n. Sulfur recovery p1ants; 

o. Carbon b1ack p1ants (furnace process); 

p. Primary 1ead sme1ters; 

q. Fue1 conversion plants; 

r. Sintering plants; 

s. Secondary metal production plants; 

t. Chemical process plants; 

u. Fossil-fuel boilers (or combination thereof) tota1ing more tl1an 

250 mi11ion Stu's per hour heat incut; 

v. Petroleum storage and transfer units ':Jith a total s<:orage capacity 

exceeding 300,000 barrels; 

w. Taconite preprocessing p1ants; 

x. Glass fiber oracessing p1ants; 

y. Charcoa1 production p1ants; 

z. Fossil fuel-fired steam electric plants of more than 250 mi11ian 

Stu's per hour heat inout. 

aa. Lead-acid battery manufacturina olants. 

bb. Asbhalt oracessing and asohalt roofinq manufacture. 

30 - 50 No Change 

51. "Oisoersion technique" means anv technioue which attemots to affect 

the concentration of a oo11utant in the ambient air bv usina that oortian of 

a stack which exceeds aood enaineerina oractice stack heiaht, varyino the 

rate of emission of a oollutant accordina to atmosoheric conditions of am

bient concentrations of that oo11utant, or by addition of a fan or reheater 

to obtain a less strinaent emission limitation. ihe orecedina sentence does 

not include: 

2 



l a. ihe rehea ti ncr of a cras stream. fo 11 owi ncr use of a oo 11 uti on contY'o 1 

2 svstem. for the our~ose of returnina the aas to the temoerature at which 1t 

S was oriqina11y discharcred from the faciiity generating the gas stream; 

4 I b. ihe use of smoke manaaement in aqricu1tural or si1vicultura1 oro-

li 1
1 crams: 

6 c. Combinina the exhaust oases from several stacks into one stack. 

7 

8 

9 

10 

ll 

l2 

13 

14. 

151 
I 

16 

17 

18 

19 

20 

21 

2.2 

24 

51 - 53. Renumber as 52 - 54. 

55. "Elevated terrain" means terrain 1-1hich exceeds the too elevation 

of the crood encrineerino oractice stack as calculated under Definition 75 

of this Section. 

3 



l 54 - 58. Renumber as 56 - 60. 

2 61. 11 Excessive concentrations 11 for the ouroose of determinina good 

3 engineering oractice stack height in a fluid mode1 or fie1d study means a 

4 maximum concentration due to downwash, wakes, or eddy effects oroduced by 

5 structures or terrain features which is at least 40 percent in excess of the 

0 maximum concentration exoerienced in the absence of such downwash, wakes, or 

'7 eddy effects. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

~ 

26 

Z1 

2S 

59 - 60. Renumber as _62 - 63. 

64. 11 Faci1ityu means an identifiable piece of stationary process eouio-

ment alona with all associated air oollution eouioment. 

51 - 71. Renumber as 65 - 75. 

76. 11 Good enaineerina oractice (GC:P) stack heiaht" means the areater of: 

a. 213.25 feet (65 meters); 

b. Other stacks: 

i • For stacks in existence on January 12, 1979 and for 1tJhi ch the owner 

or ooerator had obtained all aoolicable oreconstruction oer:nits or aoorovals 

recuired under 40 CFR Parts 51 and 52 and A.C.R.R. R9-3-301. H_ = 2.5H, 

ii. For all other stacks, 

H~ = H + 1.SL, where 

::J 

Hl"'f = aood enaineerinq oractice stack heiaht, measured from the around

level elevation at the base of the stack, 

H = heiaht of nearby structure(s) measured from the around-level 

elevation at the base of the stack, 

L = lesser dimension (height or orojected width) of nearby structure(s); 

c. The heiaht demons.tratad by a fluid model or a field study aooroved 

by the reviewing agency, which ensures that the emissions from a stack do not 

result in excessive concentrations of any air pollutant as a result of 

·4-



l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2:3 

24 

25 

25 

zr 
2S 

atmost;Jheric downwash, wakes, or eddy effects created by the source itself, 

structures, or terrain obstacles. 

i2 - 90. Renumber as 77 - 95. 

91. Renumber as 96. 

96. "Major stationary source" means: 

a. No change. 

b. No change. 

Re~-e~Ael'i'f~se-~ija;~~7;~s-=Aee~-Soe~a~as~=~As-a7-aAe-e7;-aeeTe,-as-a-sa~e~ 

s~a;;eR~r7-seo~eeT-~#-~Re-€AaAse-weo+a-€9As;;;ote-a-maJe~-s~a;;eAa~7-seoree 

e,i-;~se+~,-e.:P, 

c. Any chance to a minor source which would increase its emissions 

to the aualifying levels soecified under Suboaraaraohs a. orb., above. 

e7---AA7-seij~ee-w;~rt-~Ae-€a~ae;+;;7-ef-seAe~a;;A§-me~e-~~aA-=-~~~a+ 

s#-se¥eA;y-?;¥e-trS}-;eA~-ef-a;~-esA;am;AaA~s-?e~-ea~T 

eT d. No change. 

~Te. ~o change. 

92. Renumber as 97. 

98. 11 Miscel1aneous metal oarts and oroducts 11 for ourooses of 

industrial coatina mean: 

-5-



l 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

25 

2S 

... --......, 

:!. . l:!.r,:ie far:n ,-::a chi nerv ( har·,esti na, ferti 1i zinc and o 1 anti nil machines. 

tractors. ccmbines, etc.); 

ti 11 ers, etc. ) ; 

c. Sma ii aoo 1 i anc::s ( f:!.ns , 'Jlenders. dehumidifier'5. 

vacuum cleaners, etc.): 

d. Ccmmerc:ial machiner·'° (office ecuicment, ~cmcuters and auxi1iar·1 ei:uio-

ment, tvoewriters, ca1c!.l1ators, vendina machines, etc.)·; 

e. Industri a 1 ma chi ner•, ( oumcs, c:mor~ssors, c::inve•1or ccmoonents, fans, 

bi ewers, t.,..-ansfor.TTe,s. etc.); 

Fabricated ~etal crcduc-:s (metal ccver~d dears, f~-ames, et:. l: and 

g. ..l.ny other industriai cate,:ror:1 '-"iiich c:::ats ,'7!e-:a1 oar-:s ,Jr ::rcduc-:s r.mder 

t!:e Standard. tndusc:ri a 1 C1 ass if~ cat~ on Cede of :1a.jcr Gr,:iuo 33 ( :Jrimar:, ,iteta 1 

indus-;:ries), Major Grouo 3~ (fabricated meta1 oroduc-:sl, ~ajar Grcuc JS (ncn-

elec::ric mac:iiner·,), Ma.Jar Grouo 36 (eiec-:ricai machiner:1), t·1ajor Grouo 3i 

( . . . . \ '" ' ,.. ""8 ( . • • . ... ... ) ' ,tr-answor-:~t1cn a,:ru1omem:1, ,.aJor l':rcuo ~ m1scs11aneous rnsc.r!Jr.1e!1'.S , anc 

1\iajor Grouo 39 (miscsT1aneous 'iianuf:c-:urina indus-:ries), excs!Jt: 

i. automobi1es and 1fcht-·:iut'1 :rucks~ 

ii. metai cans; 

111 . f1at oietal sheets and strios in the form of rci1s or coi1s; 

i 'I. macnet •.-1ir-; for use in eiectrica1 machiner·,; 

'I, meta 1 furni tur~; 

vi. larce aooliancas; 

vii. extarior of air,lanes; 

I/iii. autcrnobi1e ~finishina; 

i X. c!.lstomized too coatinc of aut:mobi1es and trucks, 1r oroduc~ion is 

less than 35 vehicles cer dav; and, 

,. 
-o-



1. 
x. exterior of marine vessa 1 s. 

" - 93. ~enumber as 99. 

3 i 00. 

4 and ecuiomen-c which are ca::iabTe of beinc ooen-::ed in more ::ian one c::iun-::•,. 

5 The Oirect:r shai1 have oriaina1 jur~sdic-:~on over :hese sources unless iale-

6 ca-:ed in wri-:ina and snall be :he sole arji:er in iefinina ~obile er :cr~able 

7 sources. 

8 94 - 9i. Renumber as 101 - i04. 

9 1 as. "Nearby" as usad in the GE? defini-:icn is that dis-:ance uo t::i five 
. 

10 lesser or the height er :he width dimension 

11 greater :han 0.3 ~~ (cne-na1f mi:e). 7he heigh-:: cf :he s-:ruc-:~re is measured 

12 from ::,e cround-1evei eieva-::~cn a-: the base rJf the s-:ac:<. 

13 

14 

98 .. ~enumber as iG5 - 123. 

1.5 when :he a 1 ume i nter-ac-:s .,,,i "':h e 1 eva :ed :er~a in . 

.. _,s 116 - 125 Renumber as 125 - 134 

17 135. "Reconstruction" of sources 1 ocated in nonatta i r.ment areas •,-1i 11 :,e 

18 ores urned to have taken a 1 ace where the fixed caoi ta l cos,: of the new comoonents 

,~ exceeds SO oercent of the fixed caoital cost of a cornoarable entirelv new sta-..., 

20 tionarv source. Anv fi na 1 decision as to whether reconstruction has occurred 

2l sha11 be made in accordance l'li:h the provisions of a.a CFR 60.15(f)(1 )-(3). A 

22 reconst,ucted sta tionarv source wi 11 be treated as a new stationary source for 

25 

26 

curooses of nonattainment area source review. In determinina lowest achievable 

emission rate for a reconstructed stationarv source, the orovisions of ~O CFR 

60. 1S(f)(4) shall be taken into account in assessinc whether a new source oerfor· 

~ce standard is aoo 1 i cab 1 e to such stationarv source. 

• 7-
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Ii 
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! 

1 I 
!I ,, II ., ... ;i . ; 
ii 

., 11 
\,) :1 

41! 
i! 
H 

5 ii 
6: 

! 
' 

1 I 

125 - 141 Renumber as 136 - 151 

152 "Stack" rne2ins an 11 ocint ha source desicnated :o er.:it sc1'.ds, 

l~auids, or oases into the air, i~cludi~c a oioe or duct out not i~cludina 

f1 ares. 

142 - 145 Renumber as 153 - 155 

146 Renumber as 157 

157. "Stationary source" means any building, structure, facility or 

81 i nsta 11 at ion which emits or may emit any air po 11 utant s.bject to regulation 

9 11 under this Chapter. 
ii 

1011 
I 

a. The following are not considered stationary sources for ~urposes of 

11 / these Regulations: 

l2 il 
,.., ii 
-tl II 

;J ., 

' '. 

i i . 

>1otor vehi c1 es 

Fuel burning equipment ·.1hich, in :he aggreg2~e •.-1ii:ii such other equip-

14 \lme·:t cf ':he 2.oplicanc at :he same location of property, other than a one er t·,io ., 
I 15 J.family residence, is rated at 1ess than 500,000 Stu's per hou:. 
! 

16 i 
I 

i ii. 

I • . 
17 !Jperar:1ons. 

i 

:.s : b. 

,:l.gricultural vehicles or agricultural equipment used in .crc1c1l far;.1 

"Suildina," "structure," "facility," or "installation" ::-:2ans for ~ , __ 
!9 sources located ·in attainment areas, all of the pollutant-emicting activities 

20 which ~elong co the same industrial grouping, are located on one or ::-:ore contig-

21 uous or adjacent properties, and are under the control of the same person (or 

22 persons under cc::1mon control). Pollutant-emitting activities shall be considered 

,· 
23 Las a art of the same i ndustri a 1 grouping if they be 1 ong to the same ":,tajor Group" 

I , 

24 (i.e., 1·1h1eh have the same first t;,,o digit cede) as described in tne 11 Standard 

25 1Industria1 Ciassification Manual, 1972, 11 as amended by the 1977 Suppiement 

25 (U.S. Government ?rinting Office stock numbers 4101-0066 and 003-005-C0176-0, 

27 :respec~ively). 
11 

!j 
!! 
!I 
!• 
11 
!! 

11 

!1 
II 

-a-



li 
Ii 
I 

1 

2 

8 

4 

5 

a 
'l 

8 

9 

10 

ll 

12 

13 f 
I 

14 

lo 

16 I 

171 
18 

l9 

20 

21 

22 

23 

24 

25 

25 

'Z7 I 
I 

! 

c. "Buildina. 11 "structure." or "facilitv" means, for sources lo-

cated in nonattainment areas, all of the oollutant-emitting activities which 

belona to the same industrial arouping, are located on one or more contiguous 

or adjacent properties, and are under the control of the same person (or per

sons under common control). Po11utant-emitting activities shall be considered! 

as part of the same industrial qroupina if they belong to the same "Major 

Group" (i.e., which have the saiiie t,,10 digit code) as described in the "Stand-
I 
I 

ard Industrial Classification Manual, 1972," as amended by the 1977 Suoolement! 

(U.S. Government Printincr Office stock numbers 4101-0066 and 003-005-00176-0, 

resoecti ve 1 y) . 

I 

I d. "Insta11ation" r.:eans. for sources located in nonattair.ment areas, i 

an identifiable oiece of orocess eauioment. 

158. "Statutorv najor source" means a stationary source 'tihi ch is 

capable of generating more than seventy-five (75) tons of uncontrolied air 

contaminants oer day or, having less emissions, has been designated as a class\ 

by the Director to be a major source. The following classifications have been: 

so desianated by the Director: 

a. The smeltino of coooer ore. 

b. The refinincr of crude oil. 

147 153. Renumber as 159 - 170. 

-9-



1 Part 2. Section R9-3-201, Particulate matter, is. amended to read as follows: 

2 

... .., 

4 

R9-3-201. 

A. 

1. 

Particulate matter 

The primary ambient air quality standards for particulate matter are: 

75 micrograms per cubic meter - annual geometric mean. 

260 micrograms per cubic meter - maximum 24-hour concentration not to 

6 be exceeded more than once per year. 

I'" ?. • 0 

7 

8 

B. 

1. 

The secondary ambient air quality standards for particulate matter are: 

60 micrograms per cubic meter - annual geometric mean, as a guide to be 

9 used in assessing implementation plans to achieve the 24-hour standard. 

iO 

11 

12 

2. 150 micrograms per cubic meter - maximum 24-hour concentration not to be 

exceeded more than once a year. 

13 
eeReeAtrat4eRs-sAa++-ee-ffieas~~ee-ey-tRe-~eFe~eRee-ffietRee-aese~4eee-4R-48-G~R-S8, 

AcceRe4~-3,-e~-aY-eAe-ef-eRe-Fe++ew4RQf 14 t-'r' J ~ 

16 
+989;-as-a-fejefeRee-e~-e~a4va+eRt-metRee-ay-tAe-Aeffi4Rtst~ate~-aet4R§-pafsaaAt-te 

17 
49-Gf=R-§3. 

13 
e~a4va+eAt-metRee,-Ras-eeeR-app~evee-Fe~-ase-p~4e~-te-JaRe-+8,-+988,-ay-tRe-Aeffi4R-

19 
4stratef-aettA§-r,afsaaRt-te-49-6FR-S+.+7-a.--SaeA-ffietAee-sRa++-ee-saejeet-te-aRt 

20 

25 

2: 

-10-
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Part 4. Section R9-3-203, Hydrocarbons, is amended to read as follows: 

R9-3-203. HyePeeaPeeAs Reserved 

A~---For-parposes-of-thfs-eh~pter;-the-hydroearbons-standard-+s-for 

ijse-eR+y-as-a-sij4ae-~e-ass4s~-~Re-£~a;e-4R-ae¥4s4A§-S~Pa~e~4es-;e-aeA4e¥e 

iRe-ase4eR~-a4P-~ija+4~y-s~aAeaPes-te,-e:eAe-eeRta4Aee-4A-R9-;-aa4~ 

s~---+Ae-FP4maPy-aAa-seeeAeaPy-s~aAea,e-ieP-Rye,eeaPeeAs~-measijPee-aAe 

;~~~ie~ee-hP-ffie~RaAe7-is-+~Q~~4ePe§Pa~s-FeP-e~e4e-~eteP-f9924-FF~¾---maH4ffiijm 

;-A8ijP-eeAeeR~Pa~4eR-f~-~s-9-a9~T1-Ae~-te-ee-e~eeeeee-~ePe-;RaA-eAee-FeP-yea~? 

6T---e~eeF~-as-FPe¥4eee-~Aaep-£ijesee~4eRs-99-aAe-eT-ee~ew7-RyePeeaPeeAs 

eeMeeR~Pat4eRs-sRa;+-ee-~easijPee-ey-,Re-,eje,eRee-~e~Ree-4eseP4eee-4A-49-G~R-i97 

A~FeAe4~-;7-eP-ey-eAe-e,-tAe-fe++ew4A9+ 

~~---A-me!Ree-ef-measijFeffieAt-;Rat-Ras-eeeA-ae54~Aa;es,-FP4eF-~e-deAe-+87 

t989y-as-a-~e#eFeAee-eF-e~~4¥a+eA~-metRee-ey-~Re-Aem4A4s;pa;eP-ae;4A§-?ijFSijaRt 

ta-4Q-GpR-S3~ 

a~~--A-Rie~Rea-ef-meas~FeffieAt-;Ra~,-;Re~§A-Ret-ees4~Aa~ee-as-a-Fe9eFeAee 

aF-e~ij4¥ateAt-metRee~-Aas-eeeA-apFPe¥ee-#eF-ijse-?~4eF-;e-~ijAe-+8~-+989~-ey-;A~ 

17 Asm4A4s;FataP-ae~~A§-?~Fs~aRt-te-49-€PR-;+9;7~aT--;~eR-metAea-sRa++-ee-s~edee~ 

18 te-aRy-,estF4et4eAs-?+aeee-eR-4ts-ijse-ey-;Ae-Aam4A4s;FateF~ 

19 s~---tRe-94Feete~~may-a??Fe¥e-aea4~4eAa+-me~Aees-ef-1?.easijFeffieAt-e~eA-a 

~ ~4Ra4A§-;Rat+ 

21 t~---t~e-me!Ree-ei-!!'leas~~effieA~-pFe~esea-4e~-~se-Ras-eeeA-ees4§Ra;ea,-sijese= 

22 ~ijeAt-te-~ijAe-+8,-+9S9,-a-~efeFeAee-eF-e~ij4¥a+eAt-ey-tRe-Aem4A4s;Fate~ 

23 aet4A§-pijFScaAt-;e-49-€~R-63~ 

24 8~---;Ae-aeeijFaey-aRe-e~ReF-?eFjepmaAee-spee4~4ea;4eAs-ei-~Re-FRe~Rea-ej 

25 meas~Feffie~~-#eF-wA~€R-a~FPe¥a+-4s-saij§Rt-ma~e-~Rat-ffle~Ree-5ijestaAt4.a+~y-e~ij4.¥a= 

25 teR~-eP-so~e~~e~-~e-me;Aees-~~e¥4eijs+y-a~~~e¥ee-fe~-~se~ 
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l Part i Sec-:icn ~9-3-206, Ni:rcgen d~cxide, 1s ame~ced to read as fo11cws: 

2 R9-3-ZC6. Nitrogen dioxide 

3 A. The primary and secondary ::.mbient air cuai icy s-:.lnca-r:: fer nitrogen 

4 dioxide is iOO iilicrcgrams ;:ier cubic me:ar (C.05 ;pm) annual arithmetic rnean. 
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1 
,, 
r.. 

3 

4 

5 

6 

7 

g 

9 

10 

11 

12 

13 Part 9. Section R9-3-215, is adopted to read as follows: 

14 R9-3-215. Ambient air qualitv monitorino methods and oracedures 

15 

15 

16 

,,.; 

A. Only those methods which have been either designated by the Admin

istrator as reference or eauivalent methods or aooroved by the Director 

sha 11 be used to monitor ambient air. 

3. Quality assurance, monitor siting, and samole probe insta11acicn 

13 procedures shall be in accordance with procedures described in ''Air Quality 

19 Monitorina Procedures ,\1anual ," Arizona Deoartment of Health Services, 

20 Seotember, 19,92 ( adooted here\vi th and on fi1 e 11ii th the Office of the Secretary 

21 of State). The Director may aoorove other orocedures upon a findinq that the 

22 proposed orocedures are substantially equivalent or suoerior to orocedures 

23 in the Manual. The Manual sha11 not aoolv to continuous sulfur dioxide moni-

24 

25 

25 

torino oerformed bv coooer smelters ',I/hid, ooerate suooiementar·, control svs-

terns because such monitorina is subject to the reouirements in R9-3-70d. 
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1 Part 10. Section R9-3-218. Violations, is amended to read as follows: 

2 R9-3-218. Violations 

9 A. One exceedance oer year of the ambient air ouality standards in this 

jQ Article, except for the annual and quarterly standards, and the standard for 

11 ozone, shall be allowed for each pollutant at each monitoring site. Each addi-

12 tional exceedance at each site shall constitute a violation of ambient air 

13 quality standards. 

15 Part 11. Section R9-3-301, Installation permits: general, is amended 

is to read as fo 11 ows : 

17 R9-3-301. Installation permits: general 

18 

20 

21 

22 

/i.. No change 

B. There shall be three clauses of installation permits: 

1. No change. 

2. No change. 

3. Class C permits shall be issued to persons proposing to commence con-

23 struction of or make a modification to a minor source. Minor sources which 

2~ do not emit any pollutant at greater than or equal to an emissions rate de

fined herein as 11 significant 11 shall not reauire an installation or operating 25 _;_;_:...:...:=,;~.:..::.:....::..:...;.;_=c..._.;_'---'.;..;...;..-;:..;_;_.;...;;__;;_.;.;_ __ ;....;..__,;_:;;...,_;.;._.;__ __________ ___._ __ _ 

25 
permit, except that, stationary rotating machinery of greater than 325 brake 

-20-



1 ·horseoower and fuel burnina eauioment or incinerators that are fired at a 

2 sustained rate of more than 500,000 Btu oer hour for more than an eight-

3 hour oeriod shall reauire installation and ooeratina per.nits as herein 

4 soecified. 

5 C. No Class A insta11ation permit shall be issued to a person propos-

6 ing to commence construction of a ne\•/ major source or make a major a1tera-

7 tion to a major source unless one of the fo11owing conditions is met: 

8 1. A new major source or major alteration to a major source that is 

9 classified as a major source se+e+y-eeea~se-4~-4s-ea~as+e-e~-jeRe~a;4R§ 

10 ~e~e-;~aP.-a-;e;a~-~j-se¥eA;y-F~¥e-;eAs-~e~-eay-e#-a4~-~e++o;aA;s-Pe3~+a;es 

11 under this Chapter and not because the source has ~eleA;4a+ controlled 

12 emissions of 100 or 250 tens per year (as applicable) of any sinqle pollutant 

13 regulated under this Chapter, shall meet the following requirements: 

14 a. The source or alteration shall comply with the general Class A 

15 installation permit requirements in Subsection 0; 

16 b. The source or alteration shall comply with the installation per~it 

li application requirements in Subsection E. 

18 c. The source or alteration shall comply with the more stringent of 

19 the applicable new source. performance standards in Article 3 or the existing 

20 source performance standards in Article 5; or, 

21 2. A-Ftew-maj-el"-se1:H•ee-e"?-1-maj-e~-a+;e~a;4eR-;e-a-aajel"-S8!:H'ee,-el= .a. new 

22 stationary source or alteration to a stationary source that emits Sor more 

23 tons of lead per year, and not regulated under Paragraph l above shall meet 

24 the following requirements: 

25 a. The source or alteration shall comply with all applicable provi-

26 sions of Sections R9-3-302 through R9-3-305. 
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1 b. The source or alteration shall comply with the general Class A 

2 installation permit requirements of Subsection 0. 

3 c. n,e source or alteration shall comply 'tdth the instailation per.nit 

d application requirements of Subsection E. 

5 O. through Q. No change. 

6 

7 

8 Part 12. R9-3-307, Innovative control technology, is amended to read 

9 a.s fo 11 ows : 

10 R9-3-307. Innovative control tachno1 ogy. 

11 A. No change. 

12 8. The Director shali approve the installation of a system of innova-

13 tive control technology if the following conditions are met: 

1 ,.. 
• :J 

15 

l. No change. 

2. No change . 

3. No change. 

17 4. Sefore the date specified in the installation permit, the source 

18 or alteration would not: 

19 a. Cause or contribute to any violAtion of an applicable State ambient 

20 air quality standard; or, 

21 b. Impact any portion of any Class I area.i. wRe~e-aR-ap~+4eaa+e-a~s4eR~ 

23 c. Impact any portion of any other area where an applicable ambient 

24 incremental standard is known to be violated in that portion. 

25 S. No change. 

26 C. No change. 

-22-



1 D. No change. 

2 

3 

4 Part 12 A (R9-3-310, 11 Arizona Testing Manual for Air Pollutant- Emissions 11 

5 adopted May 14, 1979 and on file with the Office of the Secretary of State 

6 is amended herewith by reference.) 

7 

8 

9 Part 13. R9-3-321 is adopted to read as follows: 

10 R9-3-321. Operating permits containing the terms and conditions of primary 

11 non-ferrous smelter orders (NSO) or federal delayed compliance orders (DCO). 

12 A. An operating permit containing the terms and conditions of either a 

13 DCO o~ NSO may be issued for a period of greater than one year corresponding 

14 to the life of the NSO or DCO. The Director may alter or amend the terms and 

15 conditions of an NSO or DCO operating permit as required for consistency with 

16 the Federal Clean Air Act, as amended. 

17 

18 B. The owner or operator of such a source shall be required to furnish 

19 the Director with a quarterly report of the status of the source and construc-

20 tion progress. Reporting by the owner of a source having an NSO or DCO shall 

21 conform as a minimum to Sections R9-3-703, R9-3-704, R9-3-705, and if applicable, 

22 R9-3-706. In addition, the Director shall receive conies of anv reoorts to 

23 EPA under these orders. Certain additional reporting requirements and con-

24 ditions may be specified by the Director in operating oermits issued under 

25 this Section. 

26 C. For the purpose of this Chapter, sources operating under a consent decree 

27 issued by a Federal court shall meet the same requirements as these with a DCO. 
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Part N. R9-3-322 is adopteczt to read,_±$ fio1lows: 
~ I 

R9-3-322. Temporary conditional permits 

2 Temporary conditional permits may be issued by the Director in accord-

3 ance with Section 36-1711, ,Arizona Revised Statutes. 

4 

5 

6 Part 15. R9~3-323 is adopted to read as follows: 

7 R9-3-323. Stack height limitation 

8 A. The limitations set forth herein shall not apply to stacks or dis-

9 

10 

11 

:.'" 
persion techniques used by the owner or operator prior to December 31, 1970, 

for which the owner or ooerator had: _________ ___. _____ --

1. Begun, or caused to begin, a continuous program of physical on-site 

12 construction of the stack; 

13 2. Entered into binding agreements or contractual obligations, which 

14 could not be cancelled or modified without substantial loss to the owner or 

15 operator, to undertake a program of construction of the stack to be completed 

16 in a reasonable time; or 

17 3. Coal fired steam electric generating units, subject to the provisions 

18 of Section 118 of the Federal Clean Air Act which commenced operation before 

19 July 1, 1975, with stacks constructed under a construction contract awarded 

20 before February 8, 1974. 

21 B. The degree of emission limitation required of any source after the 

22 respective date given in Subsection A above for control of any pollutant 

23 must not be affected by so much of any source's stack height that exceeds 

24 good engineering practice or by any other dispersion technique. 

25 C. The good engineering practice (GEP) stack height for any source 

26 seeking credit because of plume impaction which results in concentrations 
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l in violation of national ambient air auality standards or aoplicable 

2 prevention of significant deterioration increments can be adjusted by deter-

3 mining the stack heiaht necessary to oredict the same maximum air oollutant 

4 concentration on any elevated terrain feature as the maximum concentration 

5 associated with.the emission limit which results from modelling the source 

6 using the GEP stack height as determined herein and assuming the elevated 

7 terrain features to be eoual in elevation to the GEP stack height. If 

8 this adjusted GEP stack height is greater than stack heioht the source 

9 

10 

ll 

li 

13 

proposes to use, the source's emission limitation and air auality imoact 

shall be determined usina the prooosed stack heiaht and the actual .terrain 

heights. 

D. Before the State issues a oermit to a source based on a aced engi

neering practice stack height that exceeds the height allowed by Subparagraphs 

14 a. and b. of the GEP definition given herein, the State must.notifv the public 

15 of the availability of the demonstration study and must orovide oooortunity 

16· for oublic hearina on it. 

17 

~ 

19 Part 16. Section R9-3-402~ Unlawful open burning, is amended to read 

as fol1ows: 

R9-3-402. Unlawful open burning 

A. through C. 

1. through 4. 

5. Delete. 

D. No change. 

No change. 

No change. 

F. The following fires may be exceoted from the orovisions of this 

-25-



1 

2 

3 

4 

Section whe!1 oermi tted in •.-,ri ti nq by the Di rector of the OeDa rtment of Heal t:1 

Services or the control officer of the county, district or reaian in which 

such fire is allowed: 

1. Fires set far the disposal cf dangerous materials where there is 

5 no safe alternative method of disposal. 

6 a. 0 0angerous material" is any substance or combination of substances 

7 

8 

which is able or likely to inflict bodily harm or property loss unless neu

tralized, consumed or otherNiSe disposed of in a controlled and safe manner. 

9 b. Fires set for the disoosal of dangerous materials shall be permitted 

10 only when there is no safe alternative method of disposal, and when the burn-

11 ing of such materials does not result in the emission of hazardous or toxic 

12 substances either directly or as a oroduct of combustion in amounts which 

13 will endanaer health or safety. 

14 2. Ooen outdoor fires for the disposal of ordinary household trash in 

15 an aooroved waste burner in non-urban areas of less than 100 well spread out 

16 dwellina units oer souare mile where no refuse collec~ion and disoasal service 

17 is available. 

18 a. An "aorroved waste burner" is an incinerator constructed of fire 

19 resistant material with a caver or screen which is closed when in use having 

20 openings in the sides or too no greater than one inch in diameter. 

21 b. Ooen burnina of the followina materials is forbidden: aarbaae 

22 resulting from the processing, storaae, servina or consumotion of food; 

23 asphalt shinales: tar oaoer: olastic and rubber oroducts (such as waste 

24 crankcase oil, transmission oil and oil filters): transformer oils: and 

25 

25 
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1 hazardous material containers including those .that contained inoraanic 

2 pesticides, lead, cadmium, mercurv, or arsenic comoounds. 

3 F. The Director of the Oeoartment of Health Services or the air 

4 oollution control officer, ff anv, of the countv. district, or reaion 

5 may delegate the authority for the issuance of allowable open burninq 

6 per.nits to responsible local officers. Such oermits shall contain 

7 conditions limiting the manner and the time of the setting of such 

8 fires as specified in the Arizona Guidelines for Ooen 3~rninq and shall 

9 contain a orovision that all burnina be extinauished at the discretion 

10 of the Director or his authorized reoresentative durina oeriods of 

11 inadeouate atmosoheric smoke dispersion, periods of excessive visi-

12 bility imoairment ,,ihich could adversely affect public safety, or 

13 periods when smoke is blown into oooulated areas so as to create a 

14 oublic nuisance. 

15 

16 

17 Part 16/\. Section (R9-3- 402/'0pen Burning Guidelines for Air 

18 Pollution Control" was entered into the public record by the Gureau 

19 of Air Quality Control at the Public Hearing of April 28, 1933 and is 

20 hereby filed with the Secretary of State for adoption,) 
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1 1. Any local officer deleaated the authoritv fo~ issuance of ooen 

2 burning oermits shall maintain a coov of all currentlv effective oermits fssued 

3 includina a means of contactino the person authorized bv the Jermit to set an ooen 

4 fire in the event that an order for extinauishina of ooen burnfna is issued. 

G No change. 

6 Part 17. Section R9-3-404, Open areas, is amended to read as 

7 fo 110\'IS: 

8 R9-3-404. Open areas, drv washes or riverbeds 

9 A. No change. 

" 10 Cl • No change. 

11 C. No oerson shall ooerate a ~otor vehicle for recreational ourooses in 

12 a dr•1 1::ash, rivertJec: or ooen area in such a ,·1ay as to cause or contribute to visible 

dust emissions whicM then cross orooertv lines into a residential, recreational, 
13 

institutional, educational, retai1 sales, hotel or business or2mises. For ourooses 
14 

of this Subsection ''motor vehiclesu shall include, but not be limited to trucks, cars. 
15 

cvcies. bikes, buacies and three-wheelers. Anv oerson who violates the orovisions 
16 

17 

18 

19 

20 

2l 

of this Subsection shall' be subject to orosec:.ition under Section 36-1720, Arizona 

Revised Statutes. 

Part 18. Section R9-3-502, Unclassified sources, is amended to read as 

fo 11 O\•JS: 

R9-3-302. Unclassified sources 
22 

A • No existing major source which is not otherwise covered under any 
. 23 

other Section of these Regulations shall cause or permit the emission of pollu-
24 

25 

26 

tants at rates greater than the following: 

1. No person shall cause, suffer, allow or permit t~e discharge of 

-28-



J_ 
:, 

V
I 

·1J1 
.r: 

u 
C

 
l:JI 

ll. 

" 
x.: 

n 
C

 
:ll 

Ill 
f: 

J.. 
1,1 

l1J 
... 

··-
'" 

(JJ 
11: 

·ti 
0 

·v
 

.0
 

!.. 
?,: 

·111 
'11 

.ti: 
. .,. 

flt 
,,_ 

C
 

Ill 
0 

f~
) 

•n. 
!It 

.,,-
·"' 

I 
I'' 

·,--
Ill 

::, 
n

. 
f1

 

'" 
.,,. 

"' 
<ti 

~. 
.,. 

•1. 
,,, 

p 
0 

I 
'" 

rr. 
,,, 

!II 
"' 

... 
.,,. 

"' 
a . 

"' 
If) 

0 
(1J 

.,,. 
:u 

I 
Ill. 

II' 
,,, 

"' 
,,, 

_r= 
V

l 
l-. 

.,. 
u•, 

"' 
"' 

ttl 
' 

'" 
"' 

IC
 

0 
,n 

ru 
::, 

!f. 
'" 

'" 
a: 

Ill 
"'' 

'11 
:11 

V
1 

0 
r:= 

0 
(I/ 

,u 
•II 

I 
,1, 

·111 
I 

'" 
C

 
C

J 
V

I 
' 

.c
 

.r-: 
. n: 

. , . 
Ill 

.,, . 
11; 

Ill 
ll 

,,, 
C

) 
t: 

V
I 

,., 
,,1 

Ill 
:,, 

.,., 
J
l 

.'11 
t·: 

I 
't

•
 

0 
0 

tJ 
I.. 

'" 
u: 

"--
•II 

IIJ 
I 

:., 
'" 

.,., 
•n

 
r: 

11/ 
>

, 
.,,. 

l
' 

ll' 
:JI 

rt>. 
.. , 

:J1 
"' 

,,, 
::, 

C
l. 

.n
 

.,,, 
I 

I 
111· 

I 
,
I
,
 

>
, 

''· 
::., 

.,_ 
,n 

0 
I 

)
-
, 

,11 
'I' 

u, 
'" 

C
: 

ll' 
ti· 

0 
·,-

0
. 

V
I 

·1:1 
111 

IT. 
II' 

I 
llJ

 
.n: 

I 
.,, 

I 
11/ 

ffi 
·u

 
{

I/ 
n: 

•II 
tt: 

Ill 
u, 

,,, 
'" 

111 
r: 

C
 

C
 

'" 
I 

•11 
.n: 

'" 
I 

£E 
II' 

11.1 
,., 

:., 
·r·· 

I 
II: 

'"' 
.,p

 
{

IJ 
\II 

I· 
C

' 
n: 

.r: 
,., 

(11 
0 

r 
11/ 

11' 
u, 

' 
I 

,,, 
u: 

Ill 
l-. 

,u 
.,., 

L
 

II/ 
n

. 
>

 
·ti· 

!l. 
ll. 

:r-, 
' 

m
 

:t 
,,._ 

f.,O
 

.C
J 

p 
111 

0 
II' 

,,,_ 
m

 
.m

 
,,,. 

.,,. 
IJI 

I 
>

, 
p 

'" 
"' 

0 
,_, 

. f.1 
:, . 

' 
' 

' 
,n

 
m

 
·"' 

k 
lt-

_,., 
.c

 
:~ 

L
 

c:, 
O

J 
'" 

Ill 
ll. 

'" 
·111 

' 
,,, 

'" 
:., 

,,, 
u, 

0 
f.J

 
.,, 

'"· 
:v 

.,. 
'" 

<11 
.,,. 

I 
0 

' 
·1.1 

V
I 

' 
(I) 

,u 
_,,, 

-It' 
U: 

,. 
.r. 

I" 
111 

Ill 
C

 
C"::J 

11.1 
.,, 

!I. 
.fl: 

11: 
'" 

,11 
'1

' 
•tl 

.,. 
IJ

 
?: 

..,, 
Q

 
"' 

n 
'1

' 
' 

.,,. 
•I· 

q_ 
I 

,. 
Ill 

,11 
nJ 

., . 
J.. 

I 
(II 

n
. 

:n 
I 

,1, 
.,. 

C
 

n: 
t-··-

"' 
t: 

If) 
::J 

C
 

,-
J: 

n; 
I 

,,, 
Ill 

. ,. 
, . 

0 
.,,. 

:-1 
V1 

::, 
,n 

(J
 

"' 
•
·(

 
,,, 

•JI 
,, ... 

Ill 
.m

 
··r 

(1
. 

u 
!11 

I:: 
··-

. c: 
r 

"' 
., . 

I 
,u 

'" 
,11 

,11 
I 

>
, 

' 
•-· 

u 
·,-

{;, 
_,_, 

.r; 
0 

t: 
.,. 

l-, 
If: 

111 

'" 
)
: 

11: 
C

: 
,, 

"' 
0 

>< 
,-~ 

<11 
,._ 

,n 
-,1· 

'11 
11: 

.,,. 
I 

a, 
,,, 

.. ,. 
n.1 

,u 
u 

J.. 
"' 

\(
7

 
{

I/ 
1-. 

I 
. ,, 

n
 . 

11' 
!I-

rl· 
' 

II: 
,:-1_ 

I:: 
111 

f.l. 
"' 

V
I 

·,;;, 
'" 

I 
' 

rt: 
Ill. 

rf· 
ru 

.,,, 
t:: 

.,,-
,., 

0 
p 

,., 
C

 
111 

!I. 
11: 

'" 
:v 

I 
,,, 

,1, 
•11 

rL
 

.,., 
ttl 

l1J 
C

l. 
"' 

If) 
•ti 

0 
,., 

111 
.. ,. 

,u 
m

 
•ti 

I 
,. 

-II' 
I 

C
 

.t:: 
0 

V
I 

11, 
.,.. 

,,, 
'" 

' 
lb

. 
II; 

I 
IE 

en 
'" 

11/ 
'" 

::, 
t1' 

IJ
 

:1 
ru 

I-
l'l 

0 
u 

'"· 
Q

I 
Ill 

'" 
ur, 

:ti 
u

. 
111 

1-. 
,u 

0 
C

 
u 

to= 
t·n

 
,n

 
o

. 
.,.. 

:u 
!I. 

<II 
I 

u: 
II: 

o
, 

.. ,. 
I 

{
I/ 

lb
. 

E
 

.,. 
C

 
~,-

·r
-

I 
.,.. 

0 
-u 

,,, 
Ill 

. ,,. 
!JI 

.,,. 
.,, . 

'"' 
,ti 

(J
) 

.t..: 
"' 

•ti 
~ 

V1 
,o

 
" 

V
I 

111 
ITT 

t: 
' 

.IC
 

ll. 
.JI: 

:,-
:,; 

,. 
u: 

C
'\I 

1:1. 
'" 

V
1 

·,-
II 

I.. 
C

 
p 

I
ll 

I" 
Ill. 

11! 
·fl' 

,u 
,u 

fll 
·•I 

I 
•n 

.,,. 
Ill 

.c: 
111 

~
J 

•I! 
0 

"' 
I
n

 
111 

Ill 
:t. 

' 
.!I: 

,,, 
I 

' 
u 

!t. 
.t; 

"' 
,~

1 
0

. 
.f

)
 

1-. 
Ill 

V1 
'fl 

itl 
I 

'U
· 

' 
' 

II 
Ill 

,, 
,u 

·'-' 
V1 

::, 
II 

"·' 
:u 

n: 
'" 

,,, 
Ill 

'11 
I 

'" 
t.l 

:i: 
!11 

L
 

ti· 
111 

t: 
p 

.a
 

'" 
.,,1 

,,, 
I 

U
I 

.11: 
U

I 
I 

"' 
I 

,,. 
\
)
 

0 
n, 

.c
 

"' 
h

J
 

·t, 
'" 

•II 
,.+

 
'" 

U
I 

-ff' 
·111 

'" 
0 

I.. 
.a

 
U

t 
~
 

UJ 
I 

I 
.. ,. 

Ill 
,. 

I 
Ill 

Ill 
•II 

:J 
tfl 

nJ 
p 

··-
0 

r: 
.,. 

Q
I 

(1
1

 
<11 

:11 
,, 

n: 
.t; 

.,. 
If) 

!)
 

l-
r.: 

~
 

.r: 
Ill 

•·I· 
JI; 

I 
,,, 

111 
111 

+
 

.,,. 
... , 

.. ,. 
V1 

'" 
::, 

,,-
0 

u
, 

:,: 
•1-

,u 
.ff' 

n: 
:1: 

,,, 
,,, 

11: 
'"· 

111 
O

J 
0 

;;: 
"' 

O
J 

.II; 

' 
.,,. 

111 
' 

.T 
ti! 

Ill 
n 

I 
u 

V
J 

_c 
0 

(JI 
If) 

·u
 

'" 
!I) 

' 
' 

If! 
.,,. 

.,,, 
p 

'" 
>< 

V1 
·-

"' 
?,: 

V
I 

r: 
I 

·f1' 
.,,, 

n
; 

111 
I 

"' 
I 

r:: 
.,., 

111 
111 

1-. 
(11 

;., 
111 

rt: 
u: 

111 
.,,. 

'11 
'l. 

•II 
111 

.,,. 
u 

U
J 

0 
G

 
l'l 

V
 

r.:: 
J.. 

l{J 
.,,. 

"' 
I 

Q
/ 

,., 
:ti 

ii. 

'" 
r: 

0 
0

. 
,,_ 

:., 
V1 

0 
·,·-

otl 
111 

I 
,11 

Ill 
G

l 
I 

u.-
.,, 

'-· 
·'" 

J.. 
r.:: 

111 
I-

>~ 
!I. 

ll. 
111 

'11 
!L 

~,-
<JI 

I 
( 

rl/ 
:u 

n
. 

V1 
(II 

u 
f.:J_ 

ru 
llJ 

<II 
'" 

.,,. 
Ill. 

IL 
I 

:t 
I.I 

n
, 

V1 
C

: 
.r:: 

>
( 

n 
t:= 

C
l. 

tJ
l. 

II' 
,t-

"' 
I 

:IJ 
\Ill 

C
l. 

p 
,., 

I-
n 

~-' 
11.• 

I-
L 

,: 
I 

"' 
I 

.,,-
!L

 
tit 

II: 
:::I 

II.I 
(11 

·,--
0 

~., 
I=: 

0
. 

0 
111 

rt, 
,u 

111 
"' 

"' 
.fl: 

.... 
I 

I.:: 
I.I 

p 
lL

 
» 

It. 
s: 

·v
 

;r. 
II: 

111 
rr. 

I.I. 
I 

)
: 

·w
 

I-
··-

0 
J
.l 

Ill 
UJ 

,., 
C

: 
I 

I 
It. 

,11 
I· 

I 
!I. 

,,, 
11: 

0
/ 

::, 
.p

 
l"'l 

..r; 
.r.: 

"' 
I 

111 
:11 

:v 
): 

I 
(II 

,I
•
 

,11 
,., 

0 
C

 
·t.1 

.t.J
 

,., 
I 

II' 
l{I 

,.,. 
,,, 

I 
lfl. 

,.,. 
1 

,,, 
,n 

'1J 
11/ 

I 
'" 

,,, 
I 

,-f· 
I 

I 
,,, 

c
l 

::, 
l,... 

t: 
" 

II 
J.. 

C
 

ltl 
I 

.. ,. 
I 

... 
Ill 

I 
llJ 

'"· 
1.11 

:'1 
If) 

u
· 

::, 
·,-

::, 
0 

.. 
I• 

:n 
IIJ 

'" 
.!II 

,. 
rt: 

I 
:::I 

u 
V

1 
..,, 

0 
[ 

, .. , 
n

. 
_r.J 

0 
·,-

{
If 

,,, 
U

I 
.fl' 

I 
A.I 

,,, 
Ill 

I 
··-

111 
?! 

.c
 

Ill 
.t: 

,., 
111 

.,,. 
111 

'" 
.n: 

_,., 
Jt: 

(11 
.p

 
u 

"' 
0 

11I 
l-. 

ru 
J... 

II' 
!I/ 

·"' 
w

 
I 

·"' 
!I, 

J... 
0 

·'-' 
L 

p 
Ill 

1-. 
:::, 

11.1 
lt. 

u• 
I 

!l. 
ti) 

I 
tll 

.,, 
l,... 

0 
Ill 

(1/ 
Ill 

.c: 
11.1 

tr
 

.c; 
rtl 

11. 
It: 

"' 
n

, 
:,-, 

,u
; 

C
l. 

D
. 

.. , 
_f_l 

D
. 

'ti 
:;,: 

r.,. 
0

, 
:': 

"'~ 
(fl. 

.,,. 
'"· 

,,/ 
·"' 

J':' 

.-, 
C

'I 
C

') 
~r 

u
:, 

,o
 

I:-
0

0
 

0
>

 
0 ~, 

f-1 
M

 
--:JI 

~
 

to
 

I:-
~
 

~l 
~
 

1;1 
~I 

~1 
i~ 

g
j 

ITT 
..... , 

..... , 
..... , 

,-, 
... , 



6 -3- No change. 

-4-

2. 

3. For reference only, the equations in A.l. aA~-AT~T above are 

8 plotted in Appendix 11, Figare 2. The emission values obtained from the graph are 

a approximately correct for the process \'/eight rates sho•tm. HOii/ever, the actual .., 

10 values shall be calculated from the applicable equations and rounded off to 

n two decima 1 pl aces. 

12 
,.. 

'1. No change. -e- -
.. ,., -e- ,.. No change. .J.w :,, 

14 3. through G. 11!0 change. 

!.3 I.J ,'1o oerson sha 11 al10\v h11drooen cvanide to be emitted from anv " . 
16 location in such manner and amount that the concentration of such emissions 

1~ into the ambient air at an'/ occuoied olace be 11ond the oremises on 1t1hich the 
.. 1 

18 source is located exceeds 0.3 oarts cer million bv volume for anv averaaino 

,c oeriod of 8 hours. -
20 I. No person shall allow sodium cyanide dust or dust from any 

21 other solid cyanide to be emitted from any location in such manner and 

.,., amount that the concentration of such emissions into the ambient air at -
2:3 any occuoied place beyond the premises on which the source is located 

24 exceeds 140 microarams oer cubic meter for anv a11eraaina oeriod of 3 

25 hours. 

25 
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J. No owner or opera tor of a facility engaged in the surface coating of 

2 miscellaneous metal parts and products may operate a coating application 

3 system subject to this regulation that emits volatile organic compounds in 

4 excess of: 

5 

6 

7 

l . 4.3 pounds per gallon (0.5 kilograms per liter) of coating, exclud-

ing water, delivered to a coating applicator that applies clear coatings: 

2. 3.5 pounds per gallon (0.42 kilograms per liter) of coating, exclud-

8 ing water delivered to a coating applicator in a coating application system 

9 that is air dried or forced warm air dried at temperatures up to 1940F (900C); 

10 3. 3.5 pounds per gallon (0.42 kilograms per liter) of coating, exclud-

11 ing water, delivered to a coating applicator that applies extreme performance 

12 coatings; and, 

13 4. 3.0 pounds per gallon (0.36 kilograms oer liter) of coating, exclud-

14 ing water, delivered to a coating applicator for all other coatings and coating 

15 application systems. 

16 5. If more than one emission limitation in this Subsection applies to a 

17 specific coatina, then the least stringent emission limitation shall be applied. 

18 
,.. 
o. All VOC emissions from solvent washings shall be considered in the 

19 emission limitations in this Subsection, unless the solvent is directed into 

20 containers that prevent evaporation into the atmosphere. 

21 

22 

23 

24 

25 

26 

27 
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1 Part 19. Section R9-3-503. Standards of performance for existing 

2 fossil fuel fired steam generators _and general fuel burning equipment, 

3 is amended to read as follows: 

4 R9-3-503. Standards of performance for existing fossil-fuel fired steam 

5 generators and general fuel burning equipment 

No change 

No change 

6 

7 

8 

A. 

B. 

c. The orovisions of this Section are applicable to fossil-fuel 

9 fired steam generating units or general fuel burning eauioment which are 

10 existing sources or for which construction, reconstruction or major 

11 alteration has commenced orior to the effective date of this Section, 

12 BP which are ef-+ess greater than or eoual to 73 megawatts capacity. 

13 1. through 6. No change 

14 

15 

16 Part 20. Section R9-3-505. Standards of performance for existinq 

17 oortland cement olants, is amended to read as follows: 

18 R9-3-505. Standards of performance for existing portland cement olants 

19 A. No change 

20 B. The orovisions of this Section are aoolicable to all cement 

21 plants under State of Arizona jurisdiction which are existing sources. 

22 1. No person shall cause, suffer, allow or permit the discharge of 

23 particulate matter from any identifiable process source within ~Peffi-t~e 

24 k4+As-ei any existing cement olant subject tohe provisions of this Section 

25 aAa-+eeatee-4A-~4+a,-Mar4ee~a,-P4ma,-P4Ra+-er-gaAta-fP~=-ee~At4es which ~s~ 

26 a7--4A-e~eess-ei-8738-~e~Aas-~eP-teA-ei-Feee-te-t~e-~4+AS7 
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'T where 11 E11 and 11 P11 are defined as-indicated in S--:4--:a 8.1.a. above. 

" ... 2. No orocess source withih anv existina cement alant shall 

3 exceed 20 cercent ocacitv. 

4 -iT 3. No change. 

-0 

6 

."'f 

' 

C. and D., No change. 

Part 21. Section R9-3-S·08. Standards of performance for existing 

8 asphalt concrete plants, is amended to read as follows: 

a R9-3-508. Standards of perfornance for existing asphalt concrete plants ., 

10 .a.. No change. 

8. Fixed asphalt plants or portable aschalt clants which are existing 

,~ sources shall meet the standards set forth fn this Section. The owner or -
~~ operator shall submit proof of prior use to the Director . 
..!.<J 

!.4 1. No person shall cause, suffer, a11ow or permit t:-:e discharge of 

1.5 particulate matter into the atnosphere in any one hour from .any existing 

l7 cP~:-ee~n~~es in total quantities in excess of the amounts calculated by 

1.8 the equations set forth below: 

a. For process sources having a process weight rate of 60,000 pounds 

2D per hour (30 tons per hour) or less, the maximum allm·1able emissions shall 

21 be determined by the fo 11 owing equation: 

.,.., - E·= 4.lOPO.o? 

2:3 where: 

E = the maximum allowable particulate emission rate in pounds-

25 mass per hour. 

2S p the process weight rate in tons-mass per hour. 

-34-



l b. For process sources having a process weight rate greater than 

2 50,000 pounds per hour (jQ tons per hour), the maximum allowable emissions 

3 shall be determined by the following equation: 

E - 55.0PO.ll - 40 

5 where "E" and "P" are defined as indicated in S. l.a. above. 

i., -
14 

l5 

18 

10 -
20 

21 i. 2. No change. 

~~ 3. Ho change. 
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1 a-eeRe~~teR-~~eAtet~tR§-tAe-epe~at4A§-ef-tAe-ptaAt-~A-G~+a,-Ma~4ee~a, 

2 P4ffia,-P4Ra+,-e~-SaRta-G~~=-ee~Rt~es. 

3 6. 4. No change. 

4 C. No change. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Part 22. Section R9-3-509, Standards of performance for existing 

petroleum refineries, is amended to read as follows: 

R9-3-509. Standards of performance for existing petroleum refineries 

A. The provisions of this Section are applicable to the following 

affected facilities in petroleum refineries: fluid catalytic cracking unit 

catalyst regenerators, fluid catalytic cracking unit incinerator-waste 

heat boilers, and fuel gas combustion devices. All petroleum refineries which 

are existing sources are subject to the provisions of Section R9-3-808. 

B. The owner or operator of a petroleum refinery complex subject to this 

15 regulation shall develop and conduct a leak monitoring proqram in accordance 

16 with EPA Petroleum Refinery Enforcement Manual (EPA 340/1-80-008), Appendix H 

17 as incorporated by reference and on file with the Secretary of State. 

18 

19 

20 

21 

1. Uoon detection of a leaking component, which has a volatile organic 

compound concentration exceeding 10,000 ppm when tested in the manner 

described in the Arizona Testing Manual the owner shall: 

a. Include the leaking comoonent on a written list of scheduled repairs 

22 within 24 hours; and, 

23 b. · Repair and retest the component within 15 days. 

24 2. Except for safety pressure relief valves, no owner or operator of 

25 a oetroleum refinery shall install a valve at the end of a pipe or line con-

26 taining volatile organic compounds unless the pipe or line is sealed with a 

-36-



l second valve, a blind flanae, a olua, or a cao. The sealina device rnav 

2 be ·removed on l 11 i.·1hen the 1 i ne is in use (i.e. , •.-,hen a samo le is bei na 

3 taken). 

3. No owner or ooerator er a oetroleum refinerv shall ooerate a oice-

5 line valve or oressure relief valve in aasecus volatile oraanic comccund ser-

6 vice unless it is marked in some manner that 1,-JilT be readi1't obvious to both 

'7 refinery oersonnel oerformina mcmitorina and the Director. 

8 C. Existino oetroleum refineries of a caoacity of 7,000 barrels oer dav 

9 or less sha11 be exemot frcm the emissions monitorincr reauir2ments of <l.QCFRS0.105 

10 orovided the owner or ooerator of such a refinerv comolies with the followina: 

.. ., 
1..:. 1. All orocess cases or fuel aases shall be treated in an afterbur~er, 

,~ flare or other combustion device to insure ccmolete combustion of carbon monoxide, -
13 hydroaen sulfide, and unbur~ed hvdrocarbons. 

14 2. Ambient concentrations of so2 in the vicinitv of the refinerv shall be 

15 cakulated usina a suitable model aooroved by the Director and shall not exceed 

16 the Class II increments aiven in Section R9-3-217. 

17 3. A continuous SO? ambient air monitor aooroved bv the Director shall be 

18 olaced in a location selected by the Director and shall be maintained in accor-

19 dance with Section R.9-3-215, and SO? concentrations shall not exceed Class II 

20 i ncre!Tients. 

2.1 

22- Part 23. Section R9-3-510, Standards of performance for existing stcrage 

:23 vessels for petroleum 1.iquids is amended t'or'ead as follows: 

24 R9-3-510 Standards of performance for existing storage vessles for petroleum 

ZS 1 i quids. 

25 
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1 A. No change. 

2 B. No change. 

3 C. No change. 

4 D. No change 

5 E. Gasoline volatility testing and control program. 

6 1. No change. 

7 2. No change. 

8 3. The requirements enumerated in this egulation are based upon vapor 

9 pressure and shall be determined by ASTM designation: D-323-5879 Standard 

10 method of test vapor oressure of petroleum products (Reid Method). This 

11 method of test covers the determination of the absolute vapor pressure 

12 of volatile crude oil and volatile non-viscous oetroleum oroducts except 

13 liauified petroleum gases. 

14 4. The seasonal distribution of the four qrades of gasoline (A,3,C and 

15 D) shall conform to the schedule in Table 2 of 0-439-7981 as follows: 

16 Table 2. No change. 

17 5. No change. 

18 

19 

20 Part 24. Section R9-3-511, Standards of performance for existing 

21 secondary lead smelter, is amended to read as follows: 

22 R9-3-511. Standards of performance for existing secondary lead smelters 

23 A. This Section shall be aoplicable to all secondary lead smelters 

24 which are existing sources. 

25 1. Mo person shall cause, suffer, allow or oermit the dischar~e of 

26 particulate matter into the atmosphere in any one hour from any existina 
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1 secondary lead smelter e~ts44e-eF-G4+a,-~aP4ee~a,-P4Ra,-P4Aa+,-eP-~aAta 

2 fp~~-ee~Aties in total auantities in excess of the amounts calculated by 

3 the equations set forth below. 

4 a. For process sources having a process weight rate of 60,000 pounds 

5 per hour (30 tons per hour) or less, the maximum allowable emissions 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
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1 
~ are plotted in Figure 2, Appendix 11. The emission values obtained from 

2 the graph are- approximately corr~ct for the process weight rates shown. 

3 However, the actual values shall be calculated from the applicable eaua-

4 tions and rounded off to ':~·10 decima 1 pl aces. 

5 -4- J. No change. 

6 -S- 4. No change. 

7 B. No change. 

3 

9 

10 Part 25. Section R9-3-512. Standards of performance for existing 

11 secondary brass and bronze ingot production plants, is amended tc read 

12 as fa 11 ows : 

lt R9-3-512. Standards of performance for existing secondary brass and 

M bronze ingot production plants. 

, ... 
_::) A. The standards set forth in this Section are applicable to all 

16, secondary brass and bronze ingot production plants 1vhich are existing 

17 sources. 

18 1. Mo person sha 11 cause, suffer, a i 1 ov, or permit the di scha rse of 

19 particulate matter into the atmosphere in any one hour from any secondary 

2) brass or bronze ingot production plant e~:s44e-e~-~~e-P~eeA4~-;:eseR 

21., A4~-~~a+4;~-£eP.:~e+-~e~4eA in total quantities in excess of the amount 

22 calcu1ated by the equations set forth below. 

~ a. For process sources having a process weight rate of 60,000 pounds 

2~ per hour (30 tons per hour) or less, the maximum allowab1e emissions shall 

25.. be determined by the fo11owing ec;uation: 

26 E = 4. lOP 0 
• 
67 

-40-



l ,.,,here: 

2 E = maximum allowab?a particulate em1ss1ons rate in pounds-mass 

3 per- hour. 

4 p = the process weight rate in tens-mass per hour. 

5 b. For process sources having a process weight rate greater than 

6 

7 
I 

8 

60,000 pounds per hour (30 tons per hour), the maximum allowable emissions 

sha11 be determined by the following equation: 

E = 55.0PO.ll_40 

9 where "E 11 and "P" are defined as indicated in A. 1.a. above. 

14 +a;e~-;y-;~e-e~ea;;eRs-se;-;e~;A-ae+ewT 

1 c; - -, '"l"'r\9Te~ 
-~ ~-=-~TS~~ 

19 sAa++-ae-4e;er:'ii~Re4-a~-;Ae-?e++ew~R~-e~ija;~eR+ 

20 ~ - 1~ -,~QgT;O =---.,--:-~=· 

22 3T 2. For reference purposes only, the equations in A.1. and AT;T above 

23 are plotted in Figure 2, Appendix 11. The emissions values obtained from 

24 the graph are approximately correct for the process weight rates shewn. Hcw-

25 ever, the actual values shall be calculated from the applicable equations 

26 and rounded off to two decimal places. 
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l 

2 

3 

4 

~ 
"'1--:' 

3-:-

8. 

3. No change. 

i No change. -
No change. 

6 Part 26. Section R9-3-Sl3. Standards of performance for existing iron 

7 and steel plants, is amended to read as follows: 

8 9-3-513. Standards of performance for existing iron and steel plants 

9 A. The standards set forth in this Section are aop1icable to basic 

10 oxygen proc2ss furnac2s under State of Arizona jurisdiction 1:1hich are 

11 existing sourc2s. 

12 1. Na person sha 11 cause, suffer, ail ow or permit the discharge of par-

l3 ticul ate rnatt2r into the atmosohere in any one hour from any basic o:<ygen 

15 ea~R~~es in total quantities in excess of the amount calculated by the eaua~ 

16 tions set forth below. 

1.., _, a. For process sources having a process weight of 60,000 ~ounds per hour 

18 (30 tans per hour) or less, the maximum allowable emissions shall '.Je deter-

19 mined by the following equation: 

20 E = 4.lOPO.S? 

21 where: 

22 E = the maximum allowable particulate emissions rate in pounds-mass 

23 oer hour. 

24 P = the proce$S weight rate .in tons-mass per hour. 

25 b. For process sources having a process weight rate greater than 50,000 

26 pounds per hour (30 tons per hour), the maximum allo~'lab1e emissions shall 
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1 be determined by the fo11o\ving equation: 

2 - _ -.- OP0.11 ,,, l:. - ~:). --+U 

3 where "E" and "?" are defined as indicated in A.l.a. above. 
,, .,. 

5 

6 

7 

8 

9 

10 

11 

'? l-

'.., :: :, 

14 

15 

16 

17 

18 

19 3-:- 2. For reference purposes only, the equations in .o. .• a. a?.e-A.,-J.above 

20 are plotted in Figure 2, Appendix 11. The emission values obtained from the 

21 graph are approximately correct for the process weight rates shown. However, 

22 the actual values shall be calculated from the applicabie equations and 

23 rounded off to two decimal places. 

24 4-:- 3. No change. 

25 ;.,. 4. No change. 

26 8. No change. 
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1 Part 27. Section R9-3-515, Standards of performance for existing 

2 ·primary copper smelters, is amended as fo 11 ows: 

3 A. No change. 

4 B. No change. 

5 C. No change. 

6 1. No change. 

7 2. No change. 

8 3. Compliance with the cumulative occurrence and emission limits contained in 

9 Paragraph 1. for all compliance periods subsequent to the initial 365-day compliance 

iO period specified in Paragraph 2 shall be determined as follows: 

11 a. Annual average emissions shall be calculated at the end of each day by averaging 

12 the emissions for all hours measured during the compliance period ending that day. 

13 An annual emissions average in excess of the allowable annual average emission limit 

14 will be considered a violation if: 

15 i. The annual average is larger than the annual average computed for the preceding 

16 day; or 

17 ii. The annual averages computed for the five (5) preceding days all exceed the 

18 allowable annual average emission limit. 

19 b. Three-hour emissions averages shall be calculated at the end of each clock hour 

2Cl by averaging the hourly emissions for the preceding three consecutive hours 1t1henever 

21 each such hour was measured in accordance with the requirements contained in Paragraph 4. 

22 c. For the purposes of this Paragraph, a three-hour emissions average in excess of 

23 an emission level (E) will be considered to violate the associated cumulative occurrence 

2:;. limit (n) listed in Paragraph 1. if: 

,: i. The number of all three-hour emissions averages measured during the compliance 
,..,,. 
:= period in excess of that emission level exceeds the cumulative occurrence limit 
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1 associated with the emission level; and 

2 ii. The average was measured during the last ffiSRt~ operating day of the compliance 

3 period beinq reported. 

4 d. A three-hour emissions average can only violate the cumulative occurrence limit 

5 (n) of an emission level (E) in the day containing the last hour in the average. 

6 e. Multiple violations of a cumulative occurrence limit in the same day and 

7 violations of different cumulative limits in the same day shall constitute a single 

s violation of the requirements of this Section. 

9 f. The violation of any cumulative occurrence limit and an annual average emission 

iO limit in the same day shall constitute only a single violation of the requirements 

li of this Section. 

12 g. Multiple violations of a cumulative occurrence limit by different three-hour 

13 emissions averages containing any common hour shall constitute a single violation of 

14 the requirements of this Section. 

15 h. For purposes of determining compliance with this Paragraph, the compliance 

16 period shall consist of the 365 calendar days immediately preceding the +as~ end of 

17 each day of the month being reported unless that period includes less that 300 operating 

18 days. In such case the number of days preceding the last day of the compliance period 

19 shall be increased until the compliance period contains 300 operating days. Any day 

20 in which sulfur containing feed is introduced into the smelting process constitutes 

21 an operating day. 

22 C.4. Nu change. 

23 C.5. The owner of operator of any smelter subject to this Section shall maintain a 

24 record of all average hourly emissions measurements required by this Section. The 

2: record of such emissions shall be retained for at least two years following the date 

25 of measurement. Measurement results shall be expressed as pounds per hour of sulfur 
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1 dioxide. The fol lo\·Jing measurements shal1 be summarized monthly and submitted to the 

2 Director within fifteen (15) days after the end of each month: 

3 a. During the initial 365-day period described in Paragraph 2. the cumulative 

4 average hourly emissions as of the last day of the month. For all subsequent periods 

5 

6 

/ 

8 

9 

iO 

1i 

-,., I,:;. 

, ~ 
,j 

1 t1 

described in Paragraph 3., the annual average emissions (expressed in pounds per hour) 

as calculated at the end of each day of the month; 

b. The total number of hourly periods during the month in which measurements were 

not taken and of the reason for loss of measurement for each period; 

c. The number of three-hour emissions averages which exceeded each of the appli

cable emissions levels listed in Paragraph 1. for the compliance period! ending on 

-Hte-1-a-st~ each day of the month being reported; 

d. The date(s) on which a cumulative occurrence limit(s) listed in Paragraph 1. 

was exceeded if such exceedance occu0red during the ~as~ month ef ~~e ee~~~4aRee 

~e~;ee being reported. 

;5 C.6. through C.6.b.iv. No change. 

15 v. Nu later than eighteen (18) months prior to the compliance date, the initia-

17 tion of the demonstrations of stack gas volumetric flow rate and sulfur dioxide 

13 concentration measurement systems required by Paragraph 4, Subparagraphs a. and b. 

19 C.6.b.vi. through c.9. No change. 

20 

?7 - ' 

22 Part 28. Section R9-3-516, Standards of performance for existing coal 

23 preparation plants, is amended tu read as follov1s: 

~,_ 
'--

.... ,. 
C.':: 
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l R9-3-516. Standards of performance fer existing coal preoaration olants 

? A. The provisions of this Section are applicable to any of the followins 

3 affected facilities in coal rreparation plants: thermal dryers, pneumatic 

4 coal cleaning equipment (air tables), coal processing and conveying equipment 

: (including breakers and crushers}, coal storage systems, and coa1 transfer and 

6 loading systems. This Section is applicable to all coal preparation plants 

7 which are existing sources. For purposes of this Section, the definitions 

8 contained in 40 CFR 60.251 are adopted by reference and incorporated herein. 

9 1. No person sha11 cause, suffer, a11o,v or per.nit the discharge of par-ti-

10 culate matter into the atmosphere in any one hour from any existing coal prepa-

12 ee~A~~e= in total quantities in excess of the amounts calculated by the equa-

13 tions sat forth below: 

14. a. For process sources having a process ~eight rate of 60,000 pounds cer 

15 hour (30 tens per hour) or less, the maximum ailowable emissions shall be deter-

16 mined by the following equation: 

1 .. 
l. f E = 4.lOP0. 6? 

18 where: 

E = the maximum allowable particulat'e emissions rate in pounds-mass per hour. 

20 P = the process weight rate in tons-mass per hour. 

21 b. For process sources having a process weight rate greater than 60,000 

22 

23 

24 

26 

?"" _; 

pounds per hour (30 tons per hour), the maximum allowable emissions shall be 

determined by the following equation: 

E = ·ss.op0· 11 -4o 

•t-1here "E" and "P" are defined as indicated in A. La. above. 
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l determined by the fo 11 m·li ng equation: 

2 E = 55.0PO.l, - dQ 

3 where "E" and "P" are defined as indicated fn A. i .a. above. 

8 

.... 

.l.,;. 

!.4 

-3- 2. No change. 

Hl - -4- 3. No change. 

20 ,.. 
ll. No change. -e- -

22 

25 

25 
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l 5. The standards for total reduced su1fur measured as hydrogen 

2 sulfide (H?S) utilizing Method II in the Arizona Testing Manual are: 

3 a. No person sha i1 cause. suffer, a 11 ow or oermit the discharge of 

4 H~S in excess of the following amounts: 

i. From any recovery furnace any gases which contain HzS in excess 

6 of 20 oom by volume corrected to 8 percent oxygen. 

7 ii. From any lime kiln any gases which contain H?S in excess of 40 oom 

8 by volume corrected to 10 percent oxygen. 

9 

10 

ll 

12 

13 

14 

lS 8. Monitoring of emissions and operations required by this Section is as 

16 follows: 

L Any owner or operator subject to the provisions of this Section sha 11 

1S install, calibrate. maintain. and operate the following continuous monitoring 

l9 systems: 

a. A continuous monitoring system to monitor and record the opacity of 

21 the gases discharged into the at~osphere from any recovery furnace. The span of 

22 this system sha11 be set at 70 percent opacity, 

b. A continuous monitoring system, to monitor and record the concentra-

tion of H?S emissions discharaed into the atmosohere from any recovery furnace 
• 

25 or lime kiln. The span shall be set at H2S concentration of 50 oom. 

25 

-51-



1 c. A continuous monitorincr svstem to monitor and record the oercent 

2 of OX1/aen bv 11olume in the oases dischargec from any recover·, fur:iace or 

3 lime kiln. The continuous monitorina svstem shall be located downstream 

4of the control device(s) for the recovery furnace or lime kiln, and all 

5measurements shall be made on a drv basis. The scan of this svstem shall 

S be set at 20 oercent oxvcren. 

I":' -a- d. I No change. 

8 C. The test methods and procedures required by this Section are 

9 as fo 11d1t1s: 

10 1. Reference methods in the Arizona Testing Manual except as 

1:. provided under Section R9-3-312, shall be.used to determine compliance 

12 with Subsection A. and 8. above as fo 1 i o·,,s: 

a. Method 5 for the concentration of oarticulate matter and the 

14 associated moisture content. 

., ... 

.:.O 

17 

,a -
20 

"" -

25 

2S 

b.. 

c. 

d. 

e. 

2. 

Method 1 for 

Method 3 for 

,'~ethod 9 for 

Method Tl for 

No change. 

sample and velocity traverses . 

gas analysis, and 

visible emissions. 

total reduced sulfur as hydrogen su1fide. 
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8 

10 

I'\ • ~ ,... - ,..,. ..,,l"l,,,..,..,.e 1:----,,.,...,.:,..,.,.. 

14 1t1here "E" and "P" ar::: defined as indicated in A.1.a. above. 

l.5 -3- 2. For reference purposes only, the equations in A.1. aA~-A..,.a..,. above 

16 are plotted in Appendix 11, Figure 2. ihe emission values obtained ;rom the 

17 graph are approximately correct for the process 1t1eight ra:es shm,m. Hc1t1ever, 

18 the actual values sha11 be calculated from the applicable equations and rounded 

19 off to t'.vo decima 1 p 1 aces. 

:20 _a,_ 3. No change. 

.,., 
-S- a. No change. ...... -

22 -6- 5. No change. 

23 

?A ..-: 

.,~ ...., 

25 
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l 

" 
3 

0 

.. 
:i. 

,. 
"'. 

:le change. 

Ne change. 

Part 32. 

6 far~us meta 1 s i nciustry sources, is a.mended to read as fo ii c·.~s: 

7 R9-3-521. Standards cf performance for existing nonferrous meta1s fndustry 

8 sources 

C .., 
·"'· 

10 affec:ad faci1i:~~s: 

hand1ing facilities, 

' ; . ;'fa ;:erscn 

. . .. .. ' ~,nes, m, 11s, c:ncentrat:rs, cr~sners, 

fine era s~:rage, dryers, roas:srs, ~nd 

' . ' sna 1 1 cause, suf-:=ar, ""Q~ .. .:.. 
,.J'-' ,,l I , .. 

__ ,.__ 
., ,C: 

caicu1ated by t:,e equations set for-th t::eiGw: 17 

18 

19 

20 

21 
.,., -

25 

a. For process sources having a process weight rate uf 50,CCO pounds 

per hour (30 tons per hour) or less, t:-:e :nax-fmum ai1cwabie emissiuns sha11 ::e 

deter:nineci by t:,e fa11uwing equation: 

= = .. 

: _ ,1 lCPC.oi 
- - """!-, 

the maxim~~ a11uwabie emissions 

P = the process \·Jeight rat.: fn tons-mass :::er hour. 

in :::ounds-mass 

b. r=ur pr-Jcess sources :,aving a pr:.;cess ... ,eight ·;r::at.;;r t::an 50,0CO 

;ounds per- hour (30 :uns oer hour), ~ha maximum -~11owabie amissions sha1l je 

deta;;"nined by t:!e f:..1i10•,t.1ing equation: 

-55-

hcur . 



l E = 55.0P0· 11 - i.J.Q 

2 •.vhere "E" and "P" are define-:: as indicated 1n A. l .a. abo•,e. 

3 

-'i ee;!:lai:~eAs-se:/:-~er=tl9-ae:;.ew+ 

-J- 2. For reference purposes onlj, the equations in A.l. aR~-AT2T above 

are p1otted in Appendix 11, Figure 2. The emissions values obtained from the 

20 graph are approximately correct for the process weight rates shown. However, 

21 the actual values shall be calculated from the applicable equations and rounded 

22 off to two decimal places. 

23 -4- 3. No change. 

""' 
,.. 

i.l No change. --= -,e- -
25 

:ZS 
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.. 
> 

" -
3 

-,J 

s. No change. 

C. No change. 

o. No change. 

Part 33. Section R.9-3-522, Standards of performance for existing gravel 

6 or crushed stone processing plants, is amended to read as follows: 

7 R9-3-522. Standards of perforrna·nce for existing gravel or crushed stone 

8 processing plants 

9 A. The provisions of this Section are applicable to the following 

10 affected facilities: primary rock crushers, secondary rock crushers, tertiary 

ll rock crushers, screens, conveyors and conveyor tr-ansf2r points, stackers, 

1..2 reclaimers, and all gravel or crushed stone precessing plants and rock storage 

.. ,., 
~~ piles which are existing sources. 

14 1. No person shall cause, suffer, allow or permit the discharge of 

15 particulate matter into the at110sphere except as fugitive emissions in any one 

15 hour from any gravel or crushed stone processing plant a~~e~~e-ei-;4~a,-µaFiee~a, 

18 calculated by the equat.ions set forth below: 

1c - a. For process sources having a process weight rate of 60,000 pounds 

20 per hour (30 tons per hour) or less, the maximum allowable emissions shall be 

21 determined by the fo 11 owing equation: 

"" - E = 4.10PO.S? 

23 where: 

E = the maximum allowable particulate emissions rate in pounds-mass per hour. 

P = the process weight rate in tons-mass per hour. 
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l -4- 1:_ Notwithstanding the provisions of Section R9-3-501, no person shall 

2 cause, suffer, allow or permit to be emitted into the atmosphere from any 

3 gravel or crushed stone processing plants, smoke or dust that exceeds 40 

4 percent opacity. 

5 Spray bar pollution controls shall be utilized in accordance with EPA Control 

6 of Air Emissions From Process Ooerations In The Rock Crushing Industry (EPA 

7 340/1-79-002), Wet Suppression System (p.p. 15-34) as incorporated by 

8 reference and on file with the Secretary of State, with placement of spray bars 

9 and nozzles as required ~Y the Director to minimize air pollution. 

1 IJ -s- 4. No change. 

11 B. No change. 

12 C. No change. 

13 

14 Part 34. Section R9-3-524, Standards of performance for existing fossil-

15 fuel fired industrial and commercial equipment, is amended to read as follows: 

16 R9-3-524. Standards of performance for e*tSttR§ fossil-fuel fired industrial 

17 and commercial equipment. 

18 A. This Section applies to industrial and commercial installations which 

19 are less than 73 megawatts capacity (250 million Gritish thermal units per hour) 

20 but in the ag~regate on any premises are rated at greater than 500,000 British 

21 thermal units per hour (0.146 megawatts) and_ in which fuel is burned for the 

22 primary purpose of producing steam, hot water, hot air or other liquids, gases 

23 or solids and in the course of doing so the products of combustion do not come 

24 into direct contact with process materi a 1 s. \~hen any products or byproducts of 

25 a manufacturing process are burned for the same purpose or in conjunction v1ith 

26 any fuel, the same maximum emission limitations shall apply. tAts-SeetteA-sAa++ 

27 ee-a~e+teae+e-te-a++-s~e~-?esst+-?~e+-Ftree-tAa~strta+-aAa-eeffiffiereta+-e~~t~ffieAt 

28 WAteR-are-e*ttA~-se~rees. 

29 B. No change. 
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, ·c. No change. 

,., ... 0. ,'Jo change. 

3 '" No change. ... 
F. i'lo change. 

6 Part 35. Section R9-3-S29, is adooted to read as follows: 

7 R9-3-529. Standards of oerformance for cotton ains 

8 A. The orovisions of this Section are aoolicable to all new or existina 

9 cotton ains in the State of Arizona. 

10 l . Fuaitive dust, lint, bolls, cotton seed or other material emitted 

l..:. from the gin or lying loose in the yard shall be col1ected and disposed of in 

1.2 an efficient :-nanner or sha 11 be treated in acc:Jrdance 1,vi th Sec ti ens R9-J-i.l.C4 

13 throuah R9-3-ilO7. 

14 2. Cotton ains shall conform to Section R9-3-5Ol, Visible emissions: 

15 aenen.l. at a1l times .. D..n ooacitv of a.o oercent or less shall exemot the source 

15 from mass emissions testina. In the event that the cotton qin does not ccmolv 

17 1,Jith the <l.Q wercent ooacitz standard, the o•.vner er ooerator rnav reauest the oer-

18 mission of the Director to oerform a mass emissions test observed bv a re0re-

19 sentative of the Bureau of Air Quality Control. Successful comoletion of this 

20 test will result in an ad.iustment to the simultaneous ooacit·; standard in accor-

21 dance •11ith Section R9-3-5Ol. C. 

.,., - 3. No oerson shall cause, suffer, allow, or oermrc the discharoe of 

23 oarticuiate matter into the atmosohere in anv one hour frcm anv cotton qin in 

24 tota1 auantities in excess of the amounts calcu1ated bv the eouations set forth 

25 below. 

2S 
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1 a. For orocess sources havina a nroc2ss weiaht rat2 of 60,000 ncunds 

2 oer hour (30 tons oer hcur) or less, the ~aximum allowable emissio;;s shall be 

3 

4 

5 

6 

7 

8 

9 

10 

deterf'lined b11 the fol10i·ri;;a equation: 
0 ,:;,, 

,.. : 11 1 QD ''-; 
C. . • I I 

E = the maximum a110•:1ab1a aartic:.ilate emissions :--at2 fr oour.ds-,-::ass 'Jer 

hour. 

P = the orocess weiaht rate ir. tons-~ass oer hour. 

b. Fer orccoss sources havina a orocess weiaht rate areater than 60,JOO 

oour.ds oer hour (JO tons oer hour), the maximum allowable er.:issions ! ~ ., ' sna, : oe 

11 cete~i:'1ed b11 the fol101.·ti:1a eai.;atio:1: 

12 
I" • l 

,.. - .-- "P"'' I C. - ~:J. _i 

13 •:,here "C"" 21,d "P" ar2 defined cs i:7cicated i:7 .1-.:.a. abc•1e. 

14 g. The test metho~s and orc~edures recruired oy .:..1_.; <"' 
'.ll l J Section an;; as 

15. fo1101t1s: 

16 

17 

18 
,a ... .., 

20 

21 

22 

23 

24 

25 

26 

i. T:-;e r2fererice :::ethccs in the .'1.ri :cna Testinc 11anua 1 sha 11 i::e used 

to determine cor.:nliance ·: 1 it:i Subsection .J .. abo•/e as fo11ov1s: 

a. ~~et.had A-2 for t!-1e ::-1easurerent of q2.;ticulatc matter, 

b. Met~od for samole and velocit~ traverses, 

c. ~ethod 2 for velocity a~d volu~etric flow rate, 

d. Method 3 fer aas analysis, 

e. Method 9 for visible emissions. 

2. For Met!1od ,~-2. the samolinq tir::c for each run sha11 be at ·1east 60 

minutes and the samolina rate shall be at least 0.85 drv standard cubic metars 

cer ~o~r (0.5J dr•1 sta~dard cubic feet Der minut3), exceot that shorter sa~~linc 

tio:es, 1:1nen necessitatad 011 nrocr~ss variabl0s or ot!l:::r factors, mav be aooroved 

b1.1 the Di rector. 
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1 Part 36. Section R9-3-703, Interim continuous emission reduction 
~ I 

2 techno 1 ogy, is amended to read as fo 11 ows: 

3 R9-3-703. Interim continuous emission reduction technology 

4 . E. For purposes of determining compliance with the sulfur dioxide 

~ removal efficiency standard and the bypass limitation provisions in Subsection 

6 C., above, the owner or operator of a smelter issued an NSO pursuant·to this 

7 Article shall install, calibrats, maintain, and operate continuous sulfur diox-

8 ide monitoring equipment meeting the following requirements: 

a v l . No change. 

10 2. No change. 

11 - 1. As expeditiously as practicable, but not later than eighteen (18) 

12 months following tAe-e##ee~4Ye-aate-e#-tR4s-5ee~4eA the date of issuance of an 

13 initial NSO bv the Director or within 90 davs of resumotion of ooerations for a 

14 smelter which is not ooeratino at this time and at such other times as the Director 

15 may specify the stack gas volumetric flow rate measurement system(s) installed 

16 and operated pursuant to this Section shall be demonstrated to meet the perfor-

17 mance specifications prescribed in Appendix E to Part 52, Title 40 of the Code 

18 of Federal Regulations. 

19 4. As expeditiously as practicable, but not later than eighteen (18) 

20 months following tRe-e##eet4ve-aa~e-e#-~A4s-5ee~4eA the date of issuance of an 

21 initial NSO by the Director or within 90 days of resurnotion of operations for a 

smelter which is not operating at this time and at such other times as the Director 
22 

may specify, the sulfur dioxide concentration measurement system(s) installed and 23 ------

25 

2S 

operated pursuant to this Section shall. be demonstrated to meet the measurement 

system performance specifications prescribed in Appendix D to Part 52, Title 40, of 

the Code of Federal Regulations. 

5. 

6. 

No change. 
No change. 

7. No change. 
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1 Part 37. Section·R9-3-705, Fugitive emissions evaluation and cont:~01, 

2 is ·amer.ded to read as fol 1 O'l'IS: 

3 R9-3-705. Fugitive emissions evaluation and control 

4 A. Within one year following the date on which an initial NSO is issued 

5 pursuant to this Article or within one year of resumotion of ooerations for a 

6 smelter 1-1hich has been inooerative durina the year fo11owinq issuance of the 

7 initial NSO, the owner or operator of the smelter receiving the NSO shall sub-

8 mit to the Director the results of an evaluation of the fugitive emissions 

9 from the smelter. The evaluation results shall contain the following information: 

10 

11 

12 

13 

1 
.!,. 

2. 

3. 
,., 
o. 

~10 change. 

No change. 

No change. 

No change. 

14 C. ~lo change. 

15 D. Within twenty-four (24) months of the issuance of an initial NSO, the 

15 Director shall adopt final findings concerning each of the issues descri~ed in 

17 Subsections B. and C. above. If the Director finds that a smelter's fugitive 

18 emissions have the potential to cause or significantly contribute to violations 

19 of ambient sulfur dioxide standards in the vicinity of the smalter and the 

20 measures necessary to maintain the standards threatened by fugitive emissions 

21 will require the installation of control technology or implementation of work 

22 practices which are econcmically reasonable and technologically sound for the 

23 smelter, the Director shall amend the NSO to impose such measures. If the 

24 

25 

r _, 
28 

amendment to an MSO required by this Subsection requires the installation of 

fugitive emissions control technology, then such amendment shall include a 

compliance schedule with increments of progress requiring the installation 

and start-up of the central technology no later than the date ei-;:Fm;na;~en 
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1 Part 38. Section R9-3-709 is adopted to read as follows: 

2 R9-3-709. Comoliance schedule requirements 

3 A. The owner or operator of any primary copper smelter within the State 

4 of Arizona which has previously been issued an initial primary nonferrous 

5 smelter order (NS0) by the Director may apply for and may be granted a second 

6 NS0 to exoire no later than January l, 1988. An application to the Director 

7 for a second NS0 shall contain a finding by the Administrator of the United 

8 States Environmental Protection Agency (EPA) that the means of emission limita-

9 tion proposed by said owner or operator have been demonstrated to be reasonably 

10 available within the meaning of subsection 119 (b) (3) of the Federal Clean 

11 Air Act. This application to the Director for a second NS0 shall also contain 

12 a compliance schedule demonstrating increments as hereinafter specified. The 

13 owner or operator of a primary copper smelter which has been granted a waiver 

14 of interim continuous emission reduction requirements in accordance with 

15 Section R9-3-708 and Subparaqraoh l19(d)(] )(C)(2)oftheFederal Clean Air Act 

16 shall be exempt from the provisions of these Rules and Regulations relating 

17 to compliance schedules, and requirements for research and development, but 

18 shall furnish the Director and the EPA Administrator each with a letter of in-

19 tent, for incorporation as a condition of the NS0, to cease operations on or 

20 before January 1, 1988. During the period of these second NS0 I s these owners 

21 or operators shall each operate a Supplementary Control System (SCS) in com-

22 pliance with Section R9-3-704. Compliance with Section R9-3-705 is also 

23 regui red. 

24 B. The applicant shall furnish the Director with a statement of the 

25 grounds upon which the application is based and shall include all supporting 

26 documentation. Such information shall be made available to the oublic 
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1 except as provided in A.R.S. § 36-1708.0. for a thirty-day period, 

2 following which a hearing shall be conducted. Said apolication and documen-

3 tation shall be made a part of the record of the hearing. 

4 C. A compliance schedule for the second NSO shall comply with the follow-

5 ing requirements. Each NSO shall require the smelter owner to meet all of the 

6 requirements of the NSO as expeditiously as oracticable. All NSO requirements 

7 shall be immediately effective, except to the extent that the owner is able to , . 
8 justify by purchase orders, delivery schedules and other pertinent documents, 

9 the necessity for additional time. For regui rements not immediately effective, 

10 the NSO shall provide increments of orogress and schedules for compliance. 

11 The compliance schedule shall contain dates and increments for both stack 

12 emission and fugitive emission control. In the event that the Director has no~ 

13·; issued findings concerning fugitive control measures by the second NSO applica-

14 tion date, the smelter owner shall submit the fuqitive comoliance schedule within 

15 sixty (60) days after such findings are received by certified mail, unless the 

16 smelter operator demonstrates that more time is required. These schedules shall 

17 include the following increments of progress: 

18 1. The date by which contracts will be let or purchase orders issued to 

19 accomplish any necessary performance improvements; 

20 2. The date for initiating on-site construction or installation of 

21 necessary eouipment; 

22 3. The date by which on-site construction or installation of equipment 

23 is to be comoleted; and, 

24 4. The date for achievement of final compliance with emission limitations 

25 given in Section R9-3-515.C.l. 
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1 5. In no event will the final compliance date for both stack and 

2 fugitive emissions be later than January 1, 1988. 

3 D. During the life of the second NSO all interim continuous emis-

4 sion reduction technology shall be operated in accordance with 

5 Section R9-3-703. 

6 E. Each 

7 second NSO shall require the immediate ooeration of anv existina 

8 supplementary control svstem and the assumotion of liabilitv for vio-

9 lations of the National Ambient Air Oualitv Standards at existina 

10 monitor sites. The supolementary control system shall be ooerated in 

11 accordance with Section R9-3-704. 

12 F. Fugitive emissions evaluation and control for the second NSO 
., 

13 shall comply with Section R9-3-705. 

14 G. The owner or operator shall certify tu the Director, within· 

15 fifteen (15) days after the deadline for completion of each increment, 

16 whether the required increment of progress has been met. 

17 

18 

19 rart 39.A. Section R9-3-835 is adopted tu read as follows: 

20 R9-3-835. Standards of performance for lead-acid battery manufacturing 

21 plants Subpart KK of Part 60, Title 40 of the Code of Federal Regula-

22 tions along with all duly promulgated revisions as of April 16, 1982 is 

23 herewith adopted by reference. 

24 

25 

26 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Part 39.B. Settion R9-3-838 is adopted to read as follows: 

R9-3-838. Standards of performance for ohosphate rock plants 

Subpart MN of Part 60, Title 40 of the Code of Federal Regulations 

along with all duly promulaated revisions as of Aoril 16, 1982 is 

herewith adopted by ~eference. 

R9-3-839 to R9-3-840. No chanqe. 

R9-3-841. Reserved. 

R9-3-842. Reserved. 

R9-3-843. Reserved. 

R9-3-844. Reserved. -------

13 Part 39.C. Section R9-3-845 is adopted to read as follows: 

14 R9-3-845. Standards of performance for asphalt processing and 

15 asphalt roofing manufacture. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
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1 40 CFR 60, Subpart UU (§ 60.470 et.seq.) along with all d~ly oromulgated 

2 revisions as of August 5, 1982 is herewith adcoted by reference. 

3 

4 Part 40. Section R9-3-1101, Jurisdiction, is amended to read as follows: 

5 R9-3-110J. Jurisdiction 

6 A. The Department and Hearing Soard shall have original jurisdiction 

7 and contro1 over such air pollution matters, air pollution sources, installa-

8 tion permits, operating permits and violations that pertain to any major sources 

9 the construction or major alteration of which commenced after May 14, 1979. If 

10 

ll 

12 

13 

14-

15 

16 

17 

18 

1,9 

~ 

21 

~ 

~ 

24 

25 

26 

the Director determines that a county or multi-county air quality control dis= 

trict has adopted regulations for the issuance and enforcement of installation 

and operating permits to any major source, the construction or a major altera

tion of 1Nhich commenced after May 14, 1979, and the regulations contain stand

ards at least equal to or more restrictive than those contained in this Chapter, 

then the Director sha11 relinquish to such county or multi-county air quality 

control district the authority to issue and enforce installation and operating 

permits to such major sources (except for sources of lead) provided that their 

maximum potential to emit is less than i5 tons of air contaminants per day£.!:. 

are oortable sources deemed by the Director to be stationary. In the case of 

1ead sources, the State will maintain jurisdiction and control of all station= 

ary sources that have the potential to emit 5 or more tons of lead per year. 

B. The Department and Hearing Board shall have exc1usive jurisdiction 

and control over such air pollution matters. air pollution sources. installa

tion permits, operating permits and violations that pertain to: 

1. Any existing source which has the potential to emit 75 tons of air 

contaminants per day or is otherwise designated as a statutorv major source. 

2. The smelting of copper ore. 
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2 

3 

4 

5 

6 Part 42. Appendix 4, is herewith repealed. 

7 

8 

9 FEE SCHEDULE FOR INSTALLATION AND OPERATING PERMITS which appeared on 

10 Pages 71 thru 7tl of proposed regulations as filed with the Secretary 

11 of State is withdrawn to comply with newly passed HB-2475, approved 

12 by the Governor on April 19, 1983. The new wording relating to permit 

73 permit fees is as follows: 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

II .subject to payment, upon issuance, of a reasonable fee based 

on the actual cost of processing the permit applications, but not exceed

ing six thousand six hundred dollars for an installation permit and five 

thousand five hundred dollars for an initial operating permit." 
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Part 43, A 11. 

All. APPENDIX 11, is amended to read as follows: 

ALLOWABLE PARTICULATE EMISSIONS COMPUTATIONS 

All.1 Figure l, hereto, plots the formulae for determining allowable particulate 

emissions from fuel burning equipment, based on the heat input to the 

equipment. 

All.2 Figure 2, hereto, plots the formulae for determining allowable particulate 

emissions from process industries, based on the process weight rate of the 

FIGURE l - NO CHANGE 

FIGURE 2 IS REDRAWN TO SHOW ONLY ONE CURVE 
DELINEATING: 

0.67 0. 11 
E = 4.10 AND E = 55.0P -40 

(Graph Figure 2 is submitted for certification). 
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AIR QUALITY MONITORING PROCEDURES 

1. QUALITY ASSURANCE 

This section contains the minimum quality assurance requirements for air 

monitoring network~. These requirements are regarded as the minimum 

necessary 1:or the control and assessment of the quality of ambient air 

monitoring data submitted to the State of Arizona. Operators of 

monitoring stations are encouraged to develop and implement quality 

assurance programs more extensive than the minimum required or to 

continue such programs where they already exist. 

Qua 1 i ty assurance consists of two distinct and eeiua lly important 

functions. One function is the assessment of the quality of the 

monitoring data by estimating their precision and accuracy. The 

other function is the control, and improvement, of the quality of the 

monitoring data by implementation of quality control policies, pro

cedures, and corrective actions. These two functions form a 

control loop: When the assessment function indicates that the data 

quality is inadequate, the control effort must be increased until 

the data quality is acceptable. 

In order to provide uniformity in the assessment and reporting of 

data quality among all networks, the assessment procedures are specified 

explicitly in subsections 1.3 through 1.7 of th.e.se. orocedures .. 

In contrast, the control and corrective action function encompasses 

a variety of policies, procedures, specifications, standards, and 

corrective measures 1vhich have varying effects on the resulting data 

1 



quality. The selection and degree of specific control measures and 

corrective actions used depend on a number of factors such as the monitoring 

methods and equipment used, field and laboratory conditions, the 

objectives of the monitoring, the level of data quality needed, the 

expertise of assigned personnel, the cost of control procedures, 

po11utant concentration levels, etc. Accordingly, quality control 

requirements are specified in general terms below, to allow each 

operator to develop a quality control system which is most effective 

for its O'-'tn circumstances. 

1.1 Quality Control Program 

Each operator must develop and implement a quality control program 

consisting of policies, procedures, specifications, standards, and 

documentation necessary to: 

(1) Provide data of adequate quality to meet monitoring objectives 

(2) Minimize loss of air quality data due to malfunctions or 

out-of-control conditions. 

The quality control program must be described in detail, suitably 

documented, and approved by the Director. 

Primary guidance for developing the quality control programs is 

contained in references 1 and 2, whtch also contain many suggested 

procedures, checks, and control specifications. Many specific quality 

control checks and specifications for manual methods are included in 

the respective reference methods described in 40 CFR 50 or in the 

respective equivalent method descriptions available from the U. S. 

Environmental Protection Agency (see reference 5). Similarly, quality 

control procedures related to specifically designated reference and 

equivalent analyzers are contained in their respective operation and 

2 



instruction manuais. This guidance, and any other pertinent infor

mation from appropriate sources, should be used by operators in 

developing ·their quality control programs. 

As a minimum, each quality control program must have operational pro

cedures for each of the following activities: 

(1) Selection of methods, analyzers, or samplers 

(2) Installation of equipment 

(3) Calibration 

(4) Zero/span checks and adjustrnents of automated analyzers 

( 5) Control checks and their frequency 

(6) Contra 1 1 imi ts for zero, span and other control checks, and 

respective corrective actions when such limits are surpassed. 

(7) Use of multiple ranges with automated analyzers 

(8) Preventive and remedial maintenance 

(9) Air pollution episode monitoring 

(10) Recording and validating data 

(11) Documentation of quality control information 

1.2 Pollutant Standards 

Gaseous standards (permeation tubes, permeation devices or cylinders 

of compressed gas) used to obtain test concentrations for CO, so2, and 

N02 must be working standards certified by comparison to a National 

Bureau of Standards (NBS) gaseous Standard Reference Materia1 (SRM). 

A traceability protocol for certifying a working standard by direct 

comparison to an NBS SRM is given in reference 3. Direct use of an 

NBS SRM as a working standard is not prohibited but is discouraged 

because of their limited supply and expense. 

3 



1. 3 

1 . 3. 1 

1.3.l.l 

Test concentrations for ozone must be obtained in accordance with the 

UV photometric calibration procedure specified in Appendix D of 

40 CFR Part 50, or by means of an ozone transfer standard which has 

been certified. Consult reference 4 for guidance on ozone transfer 

standards. Flow measurements must be made by a flow measuring 

instrument which is traceable to an authoritative volume or other 

standard. 

Data Quality Assessment 

Automated Methods 

Precision 

A one-point precision check must be carried out at least once every 

two weeks on each automated analyzer used tu measure so2, N02, o3 and 

CO. The precision check is made by challenging the analyzer with a 

precision check gas of known concentration between 16 and 20 percent 

of full scale. The standards from which precision checks test 

concentrations are obtained must be traceable to NBS SRM's as 

specified in subsection 1.2. Except for certain CO analyzers described 

below, analyzers must operate in their normal sampling mode during the 

precision check, and the test atmosphere must pass through all filters, 

scrubbers, conditioners and other components used during normal 

ambient sampling and as much of the ambient air inlet system as is 

practicable. If permitted by the associated operation or instruction 

manual, a CO analyzer may be temporarily modified during the precision 

check to reduce vent or purge flows, or the test atmosphere may enter 

the analyzer at a point other than the normal sample.inlet, provided 

that the analyzer's response is not likely tu be altered by these 

4 



deviations from the normal operational mode. If a precision check is 

made in conjunction with a zero/soan adjustment, it must be made prior 

to such zero and span adjustments. 

The difference between the actual concentration of the precision check 

gas and the concentration indicated by the analyzer is used to assess 

the precision of the monitoring data as described in 1,4.l.1. 

l .3.1.2 Accuracy 

Each calendar quarter audit at least 25 percent of a11 analyzers that mon

itor for SOz, NOz, o3 or CO such that each analyzer is audited at least 

once per year. If there are fewer than four analyzers for a pollutant 

within a network, randomly reaudit one or more analyzers so that at 

least one analyzer fur that pollutant is audited each calendar quarter. 

The audit is made by challenging the analyzer with at least one audit 

gas of known concentration from each of the following ranges which fall 

within the measurement range of the analyzer being audited: 

Audit Point 

2 

3 

4 

Concentration Range 
0/ of Fu 11 -Seale 10 

3 to 8 or .03 

15 to 20 or . 15 

40 to 45 or .40 

80 to 90 or .80 

to .08 ppm, whichever is greater 

to .20 ppm, whichever is greater 

to .45 ppm, whichever is greater 

to ,90 ppm, whichever is greater 

The standards from which audit gas test concentrations are obtained must 

be traceable to NBS SRM's as specified in subsection 1.2. Except for 

NBS gaseous SRM's, standards and equipment used must be different from 

the standards and _equipment used for calibration and spanning, The 
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auditor should not be the operator/analyst who conducts the routine 

monitoring, calibration, and analysis. 

The audit shall be carried out by allowing the analyzer to analyze an 

audit test atmosphere in the same manner as described for precision 

checks. The exception given in 1.3.i.1 for certain CO analyzers does 

not aoply for audits. 

The difference bet\veen the actua 1 concentration of the audit test gas 

and the concentration indicated by the analyzer is used to assess the 

accuracy of the monitorin9 data as described in section 1.4.1.2. 

1.3.2 Manual Methods 

1.3.2.l Precision 

For net111orks with one to nine sites, select at least one TSP, N02, and 

S02 monitoring site for duplicate sampling and collocate tvJO samolers 

at the selected site. For networks ,vith ten or more sites, select at 

least two sites for duplicate sampling. Although only one or ti"IO oairs 

of collocated samplers are required to estimate the precision of a 

reporting organization, additional collocated samoling is encouraged. 

Sites with the highest exoected annual mean concentration must be 

selected, or if such sites are impractical, alternate sites approved 

by the Director may be selected. The collocated samplers must be within 

four meters of each other, but high volume samplers must be at least 

t\'10 meters apart to pre.elude airflow interference. Calibration, sampling 

and analysis must be the same for both collocated samplers as well as for 

all samplers in the network. The collocated samplers must be operated 

whenever routine samoling is scheduled. For each pair of collocated samplers, 

designate one as the sampler which will be used to report air quality for 
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the site and designate the other as the duplicate sampler. The differences 

in measured concentration (ug/m3) between the t1-10 collocated samplers are 

used to calculate precision as described in 1.4.2.1. 

For Pb, precision will be estimated from duplicate filter strip 

analyses performed on samples from the expected highest concentration 

lead site. The precision of an equivalent method may be assessed by 

analyzing identical aliquots of the samples collected at the highest 

concentration lead site. 

For each day lead samples are collected, cut two identical strips from 

the filter or take two identical aliquots. Designate the first strip/ 

aliquot as the samole which 1-1ill be used to report air quality for the 

site and designate the other as the duplicate sample. The difference 

in measured concentration (ug/m3) between the two samples is used to 

calculate precision as described in 1.4.2. 

1.3.2.2 Accuracv 

The accuracy of manual sampling methods is assessed by auditing a 

portion of the measurement process. For TSP, flow rate measurement 

is audited. For the Pb, S02, and N02 methods, analytical measurement 

is audited. 

For the TSP method, audit the flow rate of at least 25 percent of the 

high volume samplers such that each sampler is audited at least once 

per year. If there are fewer than four high volume samplers within a 

reporting organization, randomly reaudit one or more samplers so that 

one sampler is audited each calendar quarter. 

7 



Audit the flow rate at one flow rate, between 40 and 60 cfm, using a 

reference flow device described in section 2.2.8, pages 3-5, of reference 

2, or a similar transfer flow standard. The audit device must be 

calibrated against a flow standard different from the one used to 

calibrate the flow of the high volume sampler being audited. 1.-iith the 

audit· device and a normal glass fiber filter i-n place, operate the 

high volume sampler at its normal flow rate. The difference in 

flow rate (in m3/rnin) between the audit flow measurement and the flow 

indicated by the sampler 1 s normal flow indicator are used to calculate 

accuracy as described in 1.4.2.2. 

Great care must be used in auditing high volume samplers having flow 

regulators because the introduction of resistance plates in the audit 

device can cause abnormal flow patterns at the point of flow sensing. 

For this reason the orifice of the flow audit device should be used 

without resistance plates in auditing flow regulated high volume 

samplers, or other steps should be taken to assure that flow patterns 

are not perturbed at the point of flow sensing. 

For the so2 method, prepare audit solutions from a working sulfite

TCM solution as described in section 6.2.9 of the so2 Reference Method 

(40 CFR 50, Appendix A). These audit samples must be prepared 

independently from the standardized sulfite solutions used in the 

routine analysis procedure. New sulfite-TCM audit samples must be 

prepared every 30 days and must be stored between O and s0c. 

Prepare audit samples in each of the concentration ranges of 0.2-0.3, 

o~S-0.6, and 0.8-0.9 ug so2;ml. Analyze an audit sample in each of the 
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three ranges at least once each day that samples are analyzed and at 

least twice per calendar quarter. The differences between the audit 

concentrations and the indicated concentrations (in ug/S02 ml) are 

used to calculate accuracy as described in section J..4.2.2. 

For the N0 2 method, prepare audit solutions from a working sodium 

nitrite solution as described in the appropriate equivalent method (see 

reference 5). These audit samples must be prepared independently from 

the standardized nitrite solution used in the routine analysis procedure. 

New aqueous sodium nitrite audit samples must be orepared every three 

months. Prepare audit samples in each of the concentration ranges of 

0.2-0.3, 0.5-0.6, and 0.8-0.9 ug N0 2/ml. Analyze an audit sample in 

each of the three ranges at least once each day that samoles are 

analyzed and at least twice per calendar quarter. The differences 

between the audit concentrations (in ug N0 2/ml) and the indicated 

concentrations (in ug N02/ml) are used to calculate accuracy as described 

in 1.4.2.2. 

For the Pb method, for each calendar quarter, audit the Pb analysis 

using glass fiber filter strips containing a known quantity of lead. 

Audit samples are prepared by depositing a Pb solution on 1.9 cm by 

20.3 cm (3/4 inch by 8 inch) unexposed glass fiber filter strips and 

allowing to dry thoroughly. The audit samples must be prepared by 

using reagents different from those used to calibrate the Pb analytical 

equipment being audited. Prepare audit sampies in the fo11owing concen-

tration ranges: 
Pb Concentration 

ua/strio 

100- 300 
600-1°000 

9 

Equivalent Ambient Pb 
Concentration, ug/rn3 

. 5-1. 5 
3.0-5.0 



The above equivaient ambient Pb concentrations are based on sampling at 

1.7 m3/min. for 24 hours on 20.3 x 25.4 cm (8 inch x 10 inch) glass 

fiber fi iters. 

Audit samples must be extracted using the same extraction procedures 

used for exposed filters. Analyze three audit samples in each of the 

two ranges each quarter that samples are analyzed. The audit sample 

analyses are to be spread out as much as possible over the entire 

calendar quarter. The percent difference between the audit concen

tration and th.e. analys:t~s: me.as:ure.d conce.ntrations (_in ug Pb/s.t:rio) 

is used to calculate. accuracy as described in 1.4.2.2. 

1.4 Calculations for Data Oualitv Assessment 

1.4.1 Automated Methods 

1.4.1.1 Precision 

Estimates cf the precision are calculated from the results of biweekly 

precision checks as specified in section 1.3.1.1. At the end of each 

calendar quarter calculate a combined precision probability interval 

for all analyzers in the network for each pollutant. Directions for 

calculations are given below and directions for reporting are given 

in section 1.5. If monitoring data are invalidated during the entire 

period represented by a given precision check, the results of that 

precision check shall be excluded from the calculations. 

For single analyzer precision, calculate the percentage difference (d;) 

for each precision check using equation 1. 

d. = Y. - X. X 100 
1 1 l 

x. 
1 

(1) 
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where:Y1 = analyzer 1 s indicated concentration from the i-th precision check. 

X. = known concentration of test gas used for the i-th precision check. 
1 

For each analyzer calculate the quarterly average (dj), equation 2, and 

the standard deviation ( s j)' equation 3. 
n 

d. = 1 I: d .. , - 1 
" n i =l 

(2) 

~ [i n 
d. )2] s. 1 - l ( r 

J i =1 1 n i=l l 
(3) 

In the equations, n is the numbe.r of precision ch.eeks. on the i.ns.trument 

made during the calendar quarter. For example, n should be 6 or 7 if 

precision checks are made biweekly during a quarter. 

To compute network precision for each pollutant, ca1cu1ate the average of 

averages (D) and pooled standard deviation (Sa) for all analyzers monitoring 

the pollutant using either equations 4 and 5 or 4a and 5a. 

k 
D = l r d; 

k j=l 
(4) 

k 2 
Sa = 1 ,.. sj 

k j=l 
(5) 

In these equations, k is the number of analyzers within the reporting 

organization for a single pollutant. Use equations 4 and 5 when the 

same number of precision checks are made for each instrument. Other

wise, use equations 4a and Sa to obtain a weighted average and a 

weighted standard deviation. 

O= n1 cf1 + n2cf2 + 

n1 + n2 + 
.,. njdj + nkdk 
T nj T , •, + !'\ 

11 
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n - 1) 1 , s2 .,.. (n2 - 1 ) 

nl 

s2 
2 

.,.. 

n2 

2 
.,.. (n _ 1) S . + . . . + 

nj + ... + n - k 
k 

2 
( n k - l ) S, 

K 

For each poilutant, calcuiate the 95 percent probability limits for 

the precision of a reporting network using equations 6 and 7 and record 

these 1 imi ts on the front of Form 

1.5 for explanation of Form l). 

Upper 95 Percent Probability 

Lower 95 Percent Probability 

1.4.1.2 Accuracy 

l under 

Limit = 

Limit = 

columns 11-18. 

D + l. 96 Sa 

D - 1. 96 Sa 

(See section 

(6) 

( 7) 

Estimates of the accuracy are calculated from the results of independent 

audits as described in section 1.3.1.2. At the end of each calendar 

quarter, calculate a combined accuracy probability interval for all 

analyzers in the network for eac~ pollutant. Separate probability 

limits are calculated for each audit concentration level listed in 

1.3.1.2. Directions for calculations are given below (directions for 

reporting are given in section 1.5). 

For single analyzer accuracy, calculate the percentage difference (di) 

for each audit concentration using equation 1 where Yi is the analyzer's 

indicated concentration from the i-th audit check and Xi is the known. 

concentration of the audit gas used for the i-th audit check .. 

For network accuracy, using equation 8, calculate, for each audit concen

tration level, the average (D') cf the individual percentage differences 

(d;) for all k analyzers measuring a given pollutant audited during the 

quarter. 
k 

D=l i: ci; 
k i=l 

( 8) 
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For each concentration level, calculate the standard deviation (Sa! of 

all the individual percentage differences for all analyzers audited 

during the quarter, using equation 9. Repeat for each pollutant. 

ct? 
1 

l(~ d.) 21 
k i=l 1 -

For networks having four or fewer analyzers for a particular pollu

tant, only one audit is required each quarter. Therefore, the 

average and the standard deviation cannot be calculated. For such 

reporting units, the audit results of two consecutive quarters 

( 9) 

are required to calculate an average and a standard deviation using 

equations 8 and 9, and the reporting or probability limits are there

fore required on a semi-annual (instead of a quarterly) basis. For 

each pollutant, calculate the 95 percent probability limits for 

the accuracy of a reporting network at each audit concentration 

level using equations 6 and 7 and record these limits on Form 2. 

(See section 1.5 for explanation of Form 2). 

1.4.2 Manual Methods 

1.4.2.1 Precision 

Estimates of precision are calculated from the results obtained from 

collocation of TSP, N02, and S02 samplers or by duolicate Pb 

analyses as described in section 1.3.2.1. At the end of each calendar 

quarter, calculate a combined precision probability interval for each 
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pollutant. Directions for calculation are given below and directions 

for reporting are given in section 1.5. 

To compute single site precision, ca1cuiate the percentage difference (di) 

for each of the paired measurements obtained in accordance with 1.3.2.1, 

using equation 1 where· Y; is the concentration of po11utant measured by 

the duplicate sampler and x. is the concentration of pollutant measured 
1 

by the sampler reporting air quality for the site. For each site, 

calculate the quarterly average percentage difference (dj), using 

equation 2, and the standard deviation (Sj), using equation 3. 

At low concentrations, agreement between the measurements of collocated 

samplers, expressed as 95 percent probability limits, may be poor. 

For this reason a separate count is made of the occurrence of pollutant 

measurements below specified levels. Count the number of samples which 

indicate a measurement from a sampler reporting air quality for the 

site below the fo 11 owing 1 i mi ts·: 

TSP - less than 20 ug/m3 

so2 - less than 40 ug/m3 

N02 - less than 30 ug/m3 

Pb - less than .15 ug/m3 

Report the counts on Form 2. 

To compute network precision for each pollutant, ca1su1ate the average 

percentage difference([) and pooled standard deviation (Sa) using 

equations 4 and 5, or using equations 4a and Sa if different numbers 
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of oaired measurements are made at the collocated sites. Results from 

all collocated sampling sites shall be reported. 

Calculate the 95 percent probability limits for the precision of a 

reporting unit, using equations 10 and 11, and record them on Form 1. 

(See section 1.5 for explanation o,f Form 2). 

Upper 95 Percent Probability Limit =D+ 1. 96 S/12 (10) 

Lower 95 Percent Probability Limit = o - 1.96 s //2 a ( 11) 

1.4.2.2 Accuracy 

To compute TSP single sampler accuracy, calculate the percentage 

difference ( d~ ) for each audit performed in accordance vii th 1. 3. 2. 2, 
I 

using equation 1. Let X. represent the known flow rate and Y. 
l 1 

represent the indicated flow rate in equation 1. 

To comoute TSP network accuracy, calculate the average (D) of the 

individual percent differences for all high volume samplers audited 

during the calendar quarter, using equation 8. Compute the standard deviation 

(Sa) of all the percentage differences for all the samplers audited 

during the calendar quarter, using equation 9. 

Calculate the 95 percent probability limits for the accuracy of a 

reporting network using equations 6 and 7, and record these limits on 

Fann 2 under the middle level column. Note that since the audit is 

conducted at only one level, the low level and high levels col~mns are 

note used. For reporting net1:,orks having four or fewer high volume 

samplers for TSP, only one audit is required each quarter. For such 
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reporting networks, the audit resu1ts of two consecutive quarters are 

required to ca1culate an average and a standard deviation using equations 

8 and 9. Therefore; semi-annual reporting (instead of quarterly) of 

probability 1imits is required. 

To cornoute single-analysis-day accuracy for so2, N02, and Pb, calculate 

the percentage difference (d1) for each audit at each concentration 

level using equation 1. let X; represent the known value of the audit 

sample and Y. the indicated value of so,, N0 2, or Pb in equation 1. 
1 -

Audits of the ana1ysis for so2, N0 2, and Pb are perfonned in accordance 

with 1.3.2.2. 

To compute network accuracy for so2, N0 2, and Pb, calculate the average 

(D) of the percent differences at each concentration level for all 

analysis days during the quarter using equation 8. Compute the stan

dard deviation (Sa) of the individual percentage differences using 

equation 9. Calculate the 95 percent probability limits for the 

accuracy cf the network using equations 6 and 7 and record these limits 

on Form 2 for each concentration level. 

1.5 Reoortino Reauirements 

1.5.1 Quarterlv Reoorts 

For each network fill out Form 1 and Form 2 according to the directions 

given below, and submit the forms within 90 days of the end of the quarter 

to the Department. 

1.5.2 Annual Reoorts 

Compute the annual mean and standard deviation of the percent differences 

for all precision checks and audits performed during the year. Using these 

values, calculate the annual probability limits for precision and for 
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accuracy at each audit level. Record these data on Forms 1 and 2 and submit 

the forms to the Department within 90 days after the end of the year. 

1.5.3 Instructions for Fonn l - Automated Analvzers 
Line 

Name of Reoortina Oraanization: Name of comoany 

Network: Geographical location, referring to city or tovm. 

Block No. 

1-2 

3 

4-6 

7-10 

11-14 

Year: Last two digits of the calendar year. 

Quarter: Enter 1, 2, 3 or 4 to refer to calendar quarter the 

monitoring data and quality assessment represent. Enter Oto 

indicate annual report. 

Number of Analvzers: Count the number of analyzers in the net

work that reoort monitoring data for each pollutant. 

Number of Precision Checks: Count the total number of pre

cision checks included in the calculations reported. 

Lower Probabiiitv Limit, Precision: Block 11 is either 11 +11 or 

"-" Blocks 12-14 contain the percentage (round off to a whole 

number) obtained from equation 11. 

15-18 Uooer Probabilitv Limit. Precision: Block 15 is either"+" or 

19 

20-21 

22-53 

11
-

11 Blocks 16-18 contain the percentage obtained from equation 

10. Note: If precision limits exceed three digits, reoort as 

999. 

Source of Audit Gas: For accuracy determination, refer to code 

table, note 1, on the form. 

Number of Audits: Report the total number of multipoint audits 

performed on the analyzers reported in blocks 20-21. 

Probability Limits, Accuracv: The lower and upper probabtlity 

limits for each pollutant concentration le¥e1 of the accuracy 

audits are entered in blocks 22-53. 
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22-25 

30-33 

Lower Probabilitv Limits, Accuracy: Blocks 22, 30, 38, and 46 

are either "+" or II II Blocks 23-25, 31-33, 39-41, and 47-49 

38-41 contain the percentages obtained from equation 7. 

46-49 

26-29 

34-37 

42-45 

50-53 

Uooer Probabilitv Limit, Accuracv: Blocks 26, 34, 42, and 50 

are either "+" or "-" Blocks 27-29, 35-37, 43-45, and 51-53 

contain the percentages obtained from equation 6. Note: if 

~nly one audit is performed during a given quarter for a given 

pollutant, it is not possible to calculate probability limits 

for that quarter. In that case, blocks 22-53 are left blank 

for the first such quarter and the number 01 is reported in 

blocks 20-21. Probability limits are then computed and 

reported on a semi-annual basis (i.e., after the next quarter) 

from the audit data obtained during the two consecutive quarters. 

1.5.4 Instructions for Fonn 2 - Manual Methods 

line 

Name of Reoortina Oraanization: Name of Company 

Network: Geographical location, referring to city or town. 

Block No. 

1-2 Year: Last two digits of the calendar year. 

3 Quarter: Enter 1, 2, 3 or 4 to refer to calendar quarter for 

which the monitoring data and quality assessments were obtained. 

Enter Oto indicate annual report. 

4-5 Number of Samolers: Count the number of samplers for each 

pollutant for which monitoring data are reported. 

6-7 Number of Collocated Sites: Number of sites having collocated 

samplers. 

18 



8-10 Number of Collocated Samples Below the Limit: Count the number 

of samples from the col1ocated sites where the measurements from 

the sampler reoorting air quality for the site are below the 

indicated limits. 

11-14 Loi'1er Probabi1ity Limit, Precision: Slack ll is either"+" or 

"-" Blocks 12-14 contain the percentage obtained from equation 

11. Round off to a .,.,hole number. 

15-18 Uooer Probability Limit, Precision: Block 15 is either 11 +" or 

"-" Blocks 16-18 contain the percentage obtained from 

equation 10. Note: If precision limits exceed three digits, 

report as 999. 

19 Tyoe Samoler: Enter A, B, or C, depending on type of flow control. 

20-21 Number Audits: Number of audits performed. 

22-25 Lower Probability Limits, Accuracy: Blocks 22, 30, and 38 are 

30-33 either "+ 11 or "-". Blocks 23-25, 31-33, and 39-41 contain the 

38-41 percentages obtained from equation 7. 

26-29 Uooer Probability Limit, Accuracy: Blocks 26, 34, and 42 are 

34-37 either 11 +" or 11
-

11
• Blocks 27-29, 35-37, and 43-45 contain 

42-45 the percentages obtained from equation 6. Note: If accuracy 

limits exceed three digits, report as 999. Report, as required, 

all pollutants (TSP, so2, N02, Pb) as determined by manual 

sampling methods. Note that only blocks 30-37 are used for 

TSP. Note: If only one·audit is performed during a given 

quarter for a given pollutant, it is not possible to calculate 

probability limits for that quarter. In that case, blocks 22-

45 are left blank for the first such quarter and the number 
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01 is reported in blocks 20-21. Probability limits are then 

computed and reported on a semi-annual basis (i.e., after the 

next quarter) from the audit data obtained during the two 

consecutive quarters. 
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1.6 Data Oualitv Assessment Reouirements for PSD (Prevention of Sianificant 

Deterioration) Monitorina 

Section 1.1 Quality Control Program, section 1.2 Pollutant Standards, 

and section 1.5 Reporting Requirements, shall apply to PSD monitoring as 

well as to other types of monitoring. However, section 1.3 Data 

Quality Assessment and section 1.4 Calculations for Data Quality Assess

ment, are modified as noted below in 1.6.1 and 1.7.1. 

1.6.l Automated Methods 

1.6.1.l Precision 

Refer ·to 1.3.1.1 for test procedures and to 1.7.1.1 for calculation 

procedures. 

1.6.1.2 Accuracy 

Refer to 1.3.1.2 for test procedures with the following exception. Each 

sampling quarter audit each analyzer that monitors for so2, N0
2

, o
3

, or 

CO at least once. Calculation procedures are specified in 1.7.1.2. 

1.6.2 Manual Methods 

1.6.2.l Precision 

For a PSD monitoring network, one sampling site must have co11ocated 

samplers. The s.i te with the hi ghes.t expected 24-hour po11 utant concen

tration must be selected. The two samplers must be within four meters 

of each other but at least two meters apart to preclude airflow inter

ference. Calibration, sampling and analysis must be the same for both 

collocated samplers as well as for all other samplers in the network. 

The collocated.samplers must be operated as a minimum every third day 

when continuous sampling is used. When a less frequent sample schedule 
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is used, the collocated samplers must be operated at least once each 

week. For each pair of collocated samplers, designate one sampler as 

the sampler which will be used to report air quality for the site and 

jesignate the other as the duplicate sampler. The differences in mea

sured concentration between the two collocated samplers are used to 

calculate precision as described in 1.7.2.1. 

1.6.2.2 Accuracy 

Refer to 1.3.2.2 for test procedures except for TSP and Pb. For TSP 

during each sampling quarter, audit the flow rate of each hfgh volume 

sampler at least once. For Pb during each sampling quarter, analyze 

at least one audi!t sample in each of the two.ranges each day that 

samp1es are analyzed. 

1.7 Calculation for Data Quality Assessment for PSD Monitoring 

1.7.1 Automated Methods 

1.7.1.1 Precision 

Each organization, at the end of each sampling quarter, shall calculate 

and report a precision probability interval for each analyzer. Directions 

for calculations are given below and directions for reporting are given 

in section 1.5. If monitoring data are invalidated during the period 

represented by a given precision check, the results of that precision 

check shall be excluded from the calculations. Calculate the percentage 

difference (di) for each precision check using equation 1. 

(1) 
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where: Y; = analyzer 1 s indicated concentration from the i-th precision 

check. 

X. = known concentration of the test gas used for the i-th 
1 

precision check. 

For each instrument, calculate the quarterly average (dj), using equation 

2, and the standard deviation (Sj)' using equation 3. 

n 
r: .. d. 

. 1 1 1= 

(2) 

S . = 1 [ ~ i - 1 ( ~ di ) 2] 
J n-1 j=j 1 n i=l 

( 3) 

where n is the number of precision checks on the instrument made during 

the sampling quarter. For example, n should be 6 or 7 if span checks 

are made biweekly during a quarter. 

Calculate the 95 percent probability limits for precision using equations 

4 and 5. 

Upper 95 Percent Probability Limit= dj + 1.96 Sj 

Lower 95 Percent Probability Limit= dj 1.96 Sj 

Report the results in accordance with section 1.5. 

1.7.1.2 Accuracy 

(4) 

( 5) 

Each organization, at the end of each sampling quarter, shall calculate 

and report accuracy for each audit concentration for each analyzer 

audited during the quarter. Directions for calculations are given below 

(directions for reporting are given in section 1.5. 

Calculate the percentage differenced; for each audit concentration 

using equation l where Y1 is the analyzer's indicated concentration 
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from the i-th audit check and X; is the known concentration of the 

audit gas used for the i-th audit check. 

For each instrument, calculate the quarterly averaged. and the stan
J 

dard deviation S., using equations 2 and 3, where n is the number of 
J 

audit checks. 

Calculate the 95 percent probability limits for accuracy using equations 

4 and 5. Report the results in accordance with section 1.5. 

1.7.2 Manual Methods 

1.7.2.l Precision 

Estimates of precision for TSP, so2, N0
2 

and Pb are calcuiated quarterly 

from results obtained from the collocation of two samplers at one site 

as described in section 1.6.2.l. For the paired measurements, 

calculate the oercentaoe differenced. for each pollutant, using ' ~ 1 

equation 1 where Y. is the pollutant concentration measured by the 
1 

duplicate sampler and Xi is the pollutant concentration measured by 

the sampler reporting air quality for the site. Calculate the quarterly 

average percentage difference dj, the standard deviation Sj, and the 

upper and lower 95 percent probability limits for precision, using 

equations 2, 3, 6 and 7. 

Upper 95 Percent Probability 

Limit = d. + l. 96 S ./ /2 
J J 

Lower 95 Percent Probability 

Limit= d. - 1.96 S.//2 
J J 

Report the results in accordance with section 1.5. 
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1.7.2.2 Accuracy 

At the end of each sampling quarter, .each organization shall calculate 

and report the accuracy for each high volume sampler and for so2, NO 2, 

and Pb analyses. Calculate the percentage differenced, for each high 
J 

volume sampler and for so2, NO2, and Pb analysis using equation 1 where 

Yi is the indicated flow rate or indicated so2, NO2, or Pb concen

tration and X; is the known flow rate or known so2, NO2, or Pb 

concentration from the i-th audit check. 

Calculate the quarterly averaged. for each high volume sampler and 
J 

so2, NO 2, or Pb analyses and the standard deviation Sj, using equations 

2 and 3, where n is the number of audit checks. 

Calculate the 95 percent probability limits for accuracy using 

equations 4 and 5. Report the results in accordance with section 1.5. 

2. SiiING OF AIR MONITORING STATIONS 

2.1 Monitoring Objectives 

Air monitoring stations shall be sited to meet two basic monitoring 

objectives. One objective is to determine maximum pollutant concen

trations for each of the averaging times for which ambient air quality 

standards have been established. A second objective is to determine 

representative concentrations in populated areas. The total number 

of monitoring stations required to meet these objectives will varyt 

depending on the source, meteorology, topography. location of the source 

relative to populated areas, etc. 
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2.2 Aooroval 

The siting of all air monitoring stations must be approved by the Bureau 

of Air Quality Control prior to instailation. 

3. Samolina Probe insta11ation 

3.1 Probe Sitina 

This section contains probe siting criteria to be applied to ambient 

air quality monitors or monitor sample probes. These criteria must be 

followed as closely as possible to ensure the collection of valid and 

useful data. 

The height above ground shall be 3-15 meters for all pollutants, except 

for particulates, carbon monoxide (microscale) and lead in which cases 

it shall be 2-15, 2.5-3.5, and 2-7 meters, respectively. 

The distance from the vertical and horizontal supporting structures 

shall be greater than 1 meter, except when probe is located on rooftop, 

in which case it shall be greater than 2 meters from walls, parapets, or 

penthouses. 

The distance from trees shall be greater than 20 meters. 

The distance from obstacles, such as buildings, must be at least 

twice the height the obstacle protrudes above the particulate or lead 

sampler or the inlet probe for other pollutants. 

Airflow must be unrestricted for at least 270° around particulate and 

lead samplers and inlet probes for other pollutants, or at least 180° 

if the probe is on the side of a building. 
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Particulate samplers and inlet probes for other pollutants shall not be 

located near localized sources such as furnace or incinerator flues 

and unpaved roads or unpaved parking lots. 

3.2 Probe Material 

Sampling probes and the lines connecting them to the analyzers must be 

constructed of teflon or pyrex glass when sampling for sulfur dioxide, 

nitrogen dioxide, and ozone. 

3.3 Samole Residence Time 

The sample residence time, from the inlet of the probe to the inlet of 

the analyzer, must be less than 20 seconds. 
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AG. RULE NO: f\1-JlL 

Revision B 

Arizona Testinc Manual for Air Pollutant Emission 

February 7, 1983 

The Testing Manual is revised to incorporate changes to existing test 

methods and new test methods which have been promulgated by the Federal 

Environmental Protection Agency since the last revision on May 19, 1980. 

Arizona Test Methods A2 and A3 are added to provide a simp1ified particulate 

test method for certain sources having low stack humidity, and to provide 

a test method for determination of gaseous emissions from buik gaso1ine 

loading terminals, respectively. The latter is applicable in counties 

which adopt Phase One gasoline vapor recovery programs. 

The test limits for certification of visible emissions observers 

by the Bureau of Air Quality Control have·also been revised. The maximum 

allowable deviation of 15% from the smoke generator transmissometer read

ing at the random 25 opacity settings for either black or white smoke 

has been deleted, and the maximum allowable average deviation of 7.5 

percent has been reduced to 6.0 percent. Experience has demonstrated 

that candidates for certification may exceed the maximum allowable devia

tion under highly variable field testing conditions while achieving fully 

acceptable average deviations. Since compliance with the specified visible 

emissions limitations in the regulations is based on the average of 24 

consecutive observations during any visible emissions test, the limit on 

individual observations is not applicable. 
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The Bureau shall conduct 1:ra;ning and certification testing for 

vis~ble emissions evaluators for use 1n deter~ination of ccPQ~iance wi:h 

applicable visib1e emissions regu1ations. At a minimum, detailed training 

relating to visible emissions observations shall be presented semi

annually, and certification testing shall be conducted quarterly. 

Equipment utilized for visible emissions evaluator training shall be 

calibrated, ooerated, and maintained in accordance with Exhibit 1 .1.3-1. 

To receive initial certification as~ qualified observer, a candidate 

must attend c:he Bureau training school on :he· theory and practice of 

visible emissions evaluation, be tested and demonstrate the ability to 

assign ooacity readings in 5 percent increments to 25 different b1ack 

plumes and 25 different white plumes, wi:h a" average error not to exceei 

6.0 percent opacity in each cateaory. s~~c2ssFul candidates are issued 

certification indicating qualification as a visible emissions evaluator 

( ,.. h"' .. l , ,., ?) c:.X, 101'C • , • ..)-_ • Cer:ifications must be rene1r1ed at least every six 

months to remain valid. 

To recertify as a qualified observer, a candidate must have attended 

the classroom training school within the last t;,Jelve months and successfully 

pass the certification testing within the tolerance noted above. 



. '.•.: ...... , 

A 
r., Introduction 

The visib1e emissions generator used for trainina and qualification 

for certification of visible ooacity evaluators is designed to croduce 

black and white plumes representin9 the opacity standards. The black 

plumes are produced by burning a controlled stream of toluene in a firebox 

with insufficient oxygen to produce particulate carbon aerosol (soot). 

The white plume is generated by vaporizing diesel fuel in a propane gas heated 

chamber and the condensing of the vacor ·in a cool air stream to foi·m an aerosol 

of finely divided droolets which acpear the plume. The opacity is 

controlled by regulation of the amount of diesel oil while the carrier qas 

volume is constant. The ooacity of the qenerated olume is accurately measured 

by a transmissometer located across the diameter of the stack. 

8. Smoke Generator Soeci~ication Comoliance 

Any opacity generator used for purposes of visible emissions evaluator 

certification shall be equipped with an opacity meter installed across the 

diameter of the generator stack. The meter output shall display in-stack 

opacity based on a path length equal to the stack exit diameter, on a 

0-100% chart recorder scale. The transmissometer installed in the Arizona 

Smoke Generator complies with the optical design and performance specifica

tions of CFR 40 Part 60 New Source Performance Standards Aopendix A Test 

Method No. 9 "Visual Determination of the Opacity of Emissions from Station-

ary Sources." 

EXHIBIT 1.1.3-1 
REVISION l 
OATC: 02-07-83 
PAGE l OF 9 



Method 9 So~c~fications 

Soecifica:ion Arizona Ooaci:v Genera:or 

l. Ligh: Source. Incandescent 1ar.q Incandescent 1arnp with a constan: 

2. Spectral 

response of 

ohotocell. 
' 3 .. !\ngle of D...-o-.i '' ! 

jeccion. 

i1. Angie of 

View. 

~ Response ~ ~. 

Time. 

'" Zero and ~. 

span drift. 

7. Calibration 

error. 

operated~ 5~ nominal 

vo1tage. 

Photopic spectral 

response. 

Tota 1 angle --: 15o. 

Total angle< 750_ 

--: :o seconds. 

maximum 30 minutes. 

±. 3~ ooacity maximum. 

C. Calibration Procedure 

for±. 15 volt iine change. 

Selenium tyoe photocell stable in 

photopic ranqe. 

iota i ano le s0 . 

Total anole 120. 

< 2 seconds. 

- l~ opacity, 3C m1nu~es. 

±. 2~6 maximum. 

The transmissometer (opacity meter) is calibrated by the followino 

procedure: 

1. The meter activated and allowed to stabilize for a ~,nimum thirty 

minutes warm up. 

EXHIBIT 1.1.3-1 
REVISION 1 
DATE 02-07-83 
PAGE 2 OF 9 



on the li9ht source to produce a simulated 0% opaci:y, and by switchinq 

off the light source tc ~reduce a simulated 100~ ocacfty. When a 

stable response at O and 100~ is produced on :he chart recorder indicator, 

the zero and 100:; opacity is set adjusting the calibration potentiometer 

on the control panel (see Fi9ure 2). 

3. The zero and span drift are determined by operating the opacity generator 

for one hour, and then checking the amoun~ of zero and scan deviation. 

The zero and scan should not drift more than 1~. 

l Th~ opacity meter is calibrated with standard neutral density filters at 

three ooints on the opacity scale. The calibration is accomolished by 

inserting each of the filters into the opacity meter light oath 

ana recording five non consec~tive readings for each filter. The filters 

are calibrated to a tolerance of± 2%. The maximum error on any one read-

ing shall be± 3% opacity. The calibration is done at each use of the 

smoke generator, and is recorded on a calibration data forr.1 1-1hich becomes 

a part of the certification examination records. The "response time" of 

the meter is checked at each operational period by switching the light 

source "on" then "off" to simulate O and lOO~b opacity. The procedure 

is performed five times and ti~e interval to reach a stable response is 

r~corded on the calibration data form (see Figure 3). 

D. Ooeration 

, 
I• 

1 he generator is positioned so that the opacity observer certification 

candidates have a clear unobstructed view of the stack inlet, have 

the sun at a 1400 quadrant at their back, and can be located at 

EXHiBiT 1. i .3-1 
REVISION 1 
DATE 02-07-83 
PAGE 3 OF g· 



. •. -- .. - .· ...... - . '. 

2. The generator should be char9ed with sufficient toluene for the 

day's run before connecting the electrical suooly or 1iahtina 

the LP 9as burner. This is for safety in handlin~ the volatile 

highly inflammable 1iouid toluene. 

3. The unit is connected by extension cord line to a stable 110-120V 

alternating current supply with at least 20 ampere capacity. 

t The opacity meter-transmissometer system should be connected to 

the constant volta9e power suoply. All other electrical cu~~e~:ions 

are direct to the power supply. 

5. Connect the recorder readout and switch on liqht source to allow 

for a 30 minute warm up of electronics. 

6. Ignite the propane burner on the 111hite opacity 9enerato,· to allow for 

warm uo. The burner is normally all0\·1ed to burn at a constz.n: rate 

for the complete series of runs. 

7. Put 9enerator in configuration for black opacity by removinq the 

sheet metal baffle at the firebox outlet, turning on the induction 

draft fan, and turning on the stack fans. 

8. Turn on the firebox igniter switch which will be left on for the 

duration of the day's run. Visually check firebox to assure 

ignitor is operating. 

9. Turn on toluene pump and adjust supply valves so that ~olu!ne is 

delivered to the firebox. 

EXHIBIT 1.1.3-1 
REVISION 1 
DATE 02-07-83 
PAGE 4 OF 9 



10. Regula:e flow cf toluene to about ,o~ ooacity and allow unit :o 

war~ uo thirty minutes. Check the olume color and adjust :he 

firebox air inlet fer maxi~um black shade. Adjust toluene feed 

to produce representative opacities of black smoke. Shut r;.::.:: 
~' ' 

pump and valve. Allow toluene to burn out of firebox. 

11. Insta11 sheet metal baffle to block firebox vent to the exhaust 

system. Check white smoke system by starting diesel fuel pump 

and adjusting diesel fuel flow control valve to produce a repre-

sentative range of ooacities. Shut off pump and valve. Allow 

plume to d~ssioate. 

12. Calibrate the transmissometer in accordance with Section~- When 

11 
I~• 

the calibration procedure is completed and the generator is found 

in ~ompliance with the required performance specifications training 

may Cc stat~2d. 

The examination t: .. .- . .I.. • ,or cert1,1ca~1on 1s conducted in two segments: 

one with 25 random black olumes, the second with 25 random white 

plumes. The person(s) conducting the training sounds the horn 

each time an observation is to be taken and records the transmissometer 

reading on a master test record which is identified by run number. 

The candidate marks the opacity value for each plume to the nearest 

5% opacity. The examination is recorded on forms making a dup1icate 

copy cf th~ eAamination. The examination originals are coilected 

by the examiner. He then reads the recorded transmissometer 

readings for each plume. The candidate is aualified for certifi

cation if his readings of ocacity deviate no more than 6~ from the 

arithmetic average of the opacity meter readings in each category. 

EXHIBIT 1.1.3-1 
REVISION 1 
DATE 02-07.:33 
PAGE 5 OF 9 



- Ca1ibra:ion Schedule 

Calibrate a: each use which is normally each month. 

Maintenance Schedule 

Each 6 months. Check a11 systems. Since there are no moving parts 

to be lubricated or adjusted maintenance is confined to obvious deteriora

tion of the equipment. 

EXHIBIT 1. 1. :,- i 
REVISION l · 
DATE 02-07-83 
pp,,r;c: 6 OF 9 
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GU IDEL I i!ES FOR C2'i"1PL I,;~!CC TEST I ~!G 

A11 mass emissions testin9 required :o demonstrate comoliance with applicable 

emission standards 9ha11 be perfor~ed in accordance with the following guidelines: 

' .!l.n item of equipment not covered by an ooerating oer:nit, but for •..ihich 

an insta11ation permit has been issued, may be operated for purposes of start-up 

and testing only if written authorization has been obtained from the Bureau of Air 

Quality Control acting for the Director which designates dates of such ooeration. 

2. The applicant will file a test plan no later than tv,o weeks before the 

oroposed comoliance testing detailing the specific methods from the Arizona Testing 

Hanuai to be used. The "Planning Report for Compliance Testing," E;,.hibit 1.2-2, 

may be used for this purpose. A pretest conference on the orooosed compliance test 

1.vith the Sureau's Compliance Section is recommended for initial testing of new types 

of emission points process or control equipment or if any c:~-=ficu1ty is anticipated 
. . ~ 

obtaining representative samples of the maximum expected err:;ssions T"i""Om the source. 

Any deviation from the applicable methods in the Arizona Testing Manual must be 

approved in writing by the Bureau acting for the Direc:or. 

3. The Bureau of Air Quality must be notified of the dates of start-up and 

emission testing as soon as they are set, but in no event less than tv,o \'leeks (14 

days) prior to testing. 

4. It is the applicant's responsibtlity to have employees qualified by 

training and experience in source sampling or to retain a qualified professional 

firm to perform the testing. 

5. Stack sampling facilities meeting the requiremen.ts of Exhibit 1.2-1 shall 

be provided, unless written approval of any deviation from these r~quirements has 

been obtained from the Bureau's Compliance Section. 
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,ne 3ureau may recuire :na: an observer be presen: at a;1 replira:e 

testing and subsequent laboratory procedures for oua~ity assurance verifica:ion 

cf the test~ns procedures, er may observe the prccedures en a sa~p11ng :as1s. 

The observer will make out a quality assurance check list report which will be 

avai1ab1e for copying by the source. The source will be informed of any perceived 

testing deficiencies at the time of testing. The designated observer may approve 

minor variations in test procedures which are justified by field conditions. 

7. All equipment covered by the permit application shall be operated during 

the test in such a manner and the process feed shall be of such comocsition and 

amounts to prccuce the maximum expected loading of control . .... equ1 pmen:... 

8. Equiprnen: operating conditions shall be monitored and submitted as part 

of the test report including process feed comoositicn and mass. 

9. P.. CIJ;JY of "nt1-1 data" from the enission tests shall be submitted :o the 

Departmer1t's fiQld representative at the time of testing, if reouested. Como1ianc2 

test data and fi na 1 test report sha 17 be submi tt2d to the Sur2au within twenty one 

(21) days following comp1etion of tests. 

10. No iess than three (3) tests, un1ess othertJise specified in the applicable 

regulations or test procedures, shall be performed at a given sampling site under 

the same equipment operating conditions of raw material feed rate and raw material 

quality. 
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A2. ARIZONA EMISSION TEST ~1E:THOO FOR DETERMif!A.TiON OF DRY PARTICUL.L\TE 
MATTER FROM STATIONARY SOURCES 

A2.i Principie and applicability. 

i .l Applicability. 

This method is appiicable to sources where oarticu1ate matter can 

be expected to consist entirely of dust, lint, fibers, sawdust and other 

dry particu1at2 matter, with no condensable particulates. The amount of 

moisture in the gas stream should be very low, and in all cases at least 

100 F below the moisture dewpoint at minimum sample temperature in the 

sampling train. Some sources where the method is aoplicable are: cotton 

gins (without wet collectors); grain elevators; feed mills; and other 

sources controlled by inertial separators, baghouses, and other dry 

particulate collectors, subject to aoproval by the Director. 

' ? I·- Principle. 

The particulate matter is removed from the gas stream under isokinetic 

conditions by co11ection on a glass fiber filter. Moisture in th2 g1s 

st:--eam is c:etermined by wet and dry bulb the~ometer readings of the 

gas stream, or alternately by capturing moisture from samoied gas on a 

desiccant and weighing. 

A2.2 Equipment. 

2.i Sampling Train. 

A schematic of the sampling train used is shown in Figure 1. 

2.1.l Probe - Stainless Steel, other inert plastic, glass or fluorocarbon 

lined. length sufficient to traverse the stack or duct to be sampled. 

2.1.2 Probe Nozzle - The probe nozzle shall have a tapered leading ~dge. 

The angle of the taper shall be <300 and shall be on the outside to preserve a 
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constlnt inside diameter. The prcce nozzle shall be of buttonhook or elbow 

design. A range of nozzle sizes suitable fer isokinetic sampling shall be 

avail ab 1 e. 

2.1.3 Pitot Tube - S-type pitot tube attached to the probe to weasure gas 

velocity simultaneous with sample withdrawal. 

2.1.4 Filter Holder - Metal or glass sufficient size to support a 10cm or 

4-inch circular glass fiber filter. The filter should be attached to the 

. probe. 

Meter System - Leak-proof pump capable of moving 3 CFM at 10 inches 

mercury vacuum. A calibrated orifice with means for measuring pressure drop 

and determine flow rate. A dry gas meter accurate±. 1~. 

2.1.6 Alternate desiccant gas dryer (optional) - Use a leak-tight container 

made of metal or plastic, which can be filled with approximately 500 gm of 

desiccant and used as an in line moisture absorber. The container and 

desiccant should be caoable of being sealed and weighed±. l gm. 

2 .1. 7 Vacuum Gage - 0 - 20" mercury range. 

2.1.8 Temperature Sensor Can be a thermocouple reading O - 3000 F accurate 

to±. 5o F, or a thermometer accurate to±. 5° F. 

2.1.9 Wet-Dry Bulb Psychrometer - A psychrometer capable of measuring stack 

temperature and wet bulb temperature differential to 10 F. Psychrometric 

chart to read dew po~nt anJ indicated water content of carrier gas in range 

of 20 to 3000 F. 

A2.3 Pretest preoaraticns. 

3.1.1 All components sha1i be maintained and calibrated as required in 

the Arizona Testing Manual. 
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3.1.2 ,- ..... desicc~-:or con:.aincr is used to re:r1ove :nois-:ure frcr7: :he ·sar;-;pled 

gas (optional) weigh several oortions of 500 gm desiccant to 0.5 gm and store 

in airtight containers. Alternately the desiccant can be weighed directly in 

the container used in the s~mpling train. 

3.1.3 Check filters visually against light for irregularities and flaw$ or 

pinhole leaks. Label filters of the proper diameter on the back side near the 

edge using numbering machine ink. As an alternative, label the shipping 

containers (glass or plastic petri dishes) and keep the filters in these 

containers pt all times except during sampling and weighing. 

3.1.4 The filters may be oven dried at 1050 C (2200 F) for 2 to 3 hours, 

desiccated for 2 hours, and weighed. Procedures other than those described, 

which account for relative humidity effects, may be used, subject to the approval 

of the Di rector. 

A2.4 Preliminary determinations. 

4.1.1 Select the samoling site and the minimum number of sampling ooints 

according to Method 1. Determine the stack pressure, temperature, and 

the range of velocity heads using ~ethod 2; it is recommended that a 1eak-check 

of the pitot lines accor9ing to directions in Method 2 be performed. 

4.1.2 Select a nozzle size based on the range of velocity heads, such that 

it is not necessary to change the nozzle size in order to maintain isokinetic 

sampling rates. During the run, do r.ot change the nozzle size. Ensure that 

the proper differential pressure gage is chosen for the range of veiocity 

heads encountered. 
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Se1~ct a suitable probe Tiner and probe length such that a 1 ~ 
I I 

points can be sampled, For large stacks, consider samo1ir.9 from opposite 

sides of the stack to reduce the iength of probes. 

d 1 ,, 
•• - • "'T Select a total sampling time greater than or equal to the minimum total 

sampiing time specified in the test procedures for the specific ·industry such 

that (1) the sampling time per point is not less than 2 min (or some greater time 

interval as specified by the Director), and (2) the sample volume taken (corrected 

to standard conditions) will exceed the required minimum total gas samole volume. 

The latter is based on an approximate av~rage sampling rate. 

It is recommended that the number of iil:nutes sampled at each point be an 

integer or an integer plus one-half minute, in order to avoid timekeeping errors. 

In some circumstances, e.g., batch cyc1es, it may be necessary to sample 

for shorter times at the traverse :::cints and to obtain smaller gas sample 

volumes. In these cases, the Dire~~or's aoprova1 must first be obtained. 

4.2 Preparation of Collection Train. 

4.2.1 Leak-Check Procedures. 

After the samp1ing train has been assembled, leak-check the train at the 

sampiing site by plugging the nozzle and applying Hg (15 inc. Hg) vacuum. 

NOTE. - A lower vacuum may be used, provided that it is not exceeded 

during the test. 

4.2.2 Post-test Leak-Check. 

P.. i ea k-check is mandatory at th~ cone i u::; ion of each samp 1 i ng run. It 

shai1 be conducted at a vacuum eqLlal !O er greater than the maximum value 

reached during the sampl~ng run. If the 1eakage rate is found to be no 

greater than 0.02 cfm or 4 percent of the average sampling rate (whichever 
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is less), !iie results ere accepta~1e, and no co~;ection need Je app1~ed 

to the total volume of dry gas :netered. ;., , ho1t:ever, a hi9her leakage 

rate is obtained, the tester shall either record the leakage rate and 

correct the sample volume, or shall void the sampling run. 

A2.5 Particulate Train Operation. 

5.1 During the sampling run, maintain an isokinetic sampling rate (within 

iO percent of true isokinetic). 

For each run, record the data required on a data sheet such as the one 

shovm in Figure 2. 3e sure to record the initial dry gas meter reading. 

Record the dry gas meter readings at the beginning and end of each sampling 

time increment, when changes in flow rates are made, before and after each 

leak check, and when sampling is halted. 

Clean the po~tholes prior to the test run to minimiz2 the chance of 

sampling deposited material. To begin sampling assure that the pi tot tube 

and probe are properly positioned. Position the nozzle at the first traverse 

point with the tip pointing directly into the gas stream. Immediately start 

the pump and adjust the flow to isokinetic conditions. Nomographs are available, 

which aid in the rapid adjustment of the isokinetic sampiing rate without 

excessive computations. These nomographs are designed for use when the Type 

8 pitot tube coefficient is 0.85 ±. 0.02, and the stack gas equivalent density 

(dry molecular weight) is equal to 29 ± 4. 

When the probe is in position, block off the openings around the 

probe and porthole to prevent unrepresentative dilution of the gas stream. 

Traverse the stack cross-section, as required by Method 1 or as specified 

by the Director, being careful not to bump the probe nozzle into the stack 
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walls when sampling near the walls or when removing or inserting the orobe 

through the porthoies; this minimizes the chance of extracting deoosited 

material. 

Take other readings required at least once at each sample point 

during each time increment and additional readings when significant changes 

(20 percent variation in velocity head readings) necessitate additional 

adjustments in f1mv rate. Level and zero the manometer. Because the 

manameter level and zero may drift due to vibrations ijnd temoerature changes, 

make periodic checks during the traverse. 

If the pressure drop across the filter becomes too high, making 

isokinetic samoling difficult to maintain, the filter may be replaced in 

the midst of a samole run. It is recormnended t·1ar another complete filter 

assembly be used rather than attempting to change ~n~ filter itself. Sefore 

a new filter assembly is installed, conduct a leak-check. 

At the end of the sample run, turn off the coarse adjust valve, remove 

the probe and nozz1e from the stack, turn off the pump, record the fina1 dry 

gas meter readinq, and conduct a post-test leak-check. Also, leak-check the 

pitot lines as described in Method 2; the lines must pass this leak-check, in 

order to validate the ve1ocity head data. 

5.2 Calculation of Percent Isokinetic. 

Calculate percent isokinetic to determine i·thether the run 1•1as valid or 

another test run should be made. If there was difficulty in maintaining 

ARIZONA TEST METHOD A2 
DATE 02-07-83 
PAGE 2.2-6 OF 16 



isokinetic rates due to source conditions, consult with the Director for 

possible variance on the isokinetic rates. 

5.3 Sample Recovery. 

Proper cleanup procedure begins as soon as the probe is removed from the 

stack at the end of the sampling period. Wipe off ali external particulate 

matter near the tip of the probe nozzle and place a cap over it to prevent 

~0sing or gaining particulate matter. 

Before moving the sample train to the cleanuo site, remove the probe 

from the sample train, wipe off the silicone grease, and cap the open outlet 

of the probe. 

Transfer the probe and filter assembly to the cleanup area. This area 

should be clean and protected from the wind so that the chances of contaminating 

or losing the sample will be minimized. 

Save a portion of the acetone used for cleanup as a blank. Take 200 ml 

of this acetone directly from the wash bottle being used and place it in a 

glass sample container labeled "acetone blank." 

Inspect the train prior to and during disassembly and note any abnormal 

conditions. Treat the samples as follows: 

Container No. 1. Carefully remove the filter from the filter holder and 

place it in its identified petri dish container. Use a pair of tweezers and/or 

clean disposable surgical gloves to handle the filter. If it is necessary to 

fold the filter, do so such that the particulate cake is inside the fold. 
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J 

Carefully transfer to the oetri dish any particulate matter a~d/cr filter 

fibers which adhere to the filter holder gasket, by using a dry nylon bristle 

brush and/or a sharp-edged blade. Seal the container. 

Container No. 2. Taking care to see that dust on the outside of the probe 

or other exterior surfaces does not get into the sample, quantitatively 

recover particulate matter or any condensate from the probe nozzle, probe 

fitting, probe liner, and front half of the filter holder by washing these 

components with acetone and placing the wash in a glass container. Distilled 

water may be used instead of acetone when approved by the Director and shall 

be used when soecified by the Director; in these cases, save a water blank 

and foiiow the Direct::ir's directions on analysis. Perform the acetone rinses 

as follows: 

Carefully remove the probe nozzle and clean the ins~rle s0rface by rins

ing with acetone from a wash bottle and brushing with a nylon bristle brush. 

3rush until the acetone rinse shows no visible particles, after which make a 

final rinse of the inside surface with acetone. 

Brush and rinse the inside parts of the swagelok fitting and acetone 

in a similar way until no visible particles remain. 

Rinse the probe liner with acetone by tilting and rotating the probe 

while squirting acetone into its upper end so that all inside surfaces will 

be wetted with acetone. Let the acetone drain from the lower end intc the 

sample container. A funnel (glass or polyethylene) may be used to aid in 

transferring liquid washes to the container. Follow the acetone rinse with a 

probe brush. Hold the probe in an inclined position, squirt acetone into the 
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u~per enc ::s the ~rQbe br:..!sh is bei nc; ;:,ushed i.·1i ":h c. :',-11 st~ n; act7 on throuqh 

the Jrobe; hold a sample container underneath the lower end of probe, 

catch any acetone and particulate matter which is brushed 7rcm the orobe. 

Run the brush through the probe three times or ~ore until no visible particu

late matter is carried out with the acetone or until none remains in the probe 

liner on visual inspection. With stainless steel or other metal probes, 

run the brush through in the above prescribed manner at least six times since 

metal probes have small crevices in which particulate matter can be entrapped. 

Rinse the ~~ush with acetone, and quantitatively collect these washings in 

the sample container. After the brushing, ~ake a final acetone rinse of :he 

probe as described above. 

After ensuring that all joints have been wiped clean of silicone grease, 

clean tlie inside of :he front half of the filter holder by rubbing the surface 

with a ny1c~ bristle brush and rinsing with acetone. Rinse each surface three 

times or more if needed to remove visible particulate. Make a final rinse cf 

the brush and filter holder. After all acetone washings and particulate 

matter have been collected in the sample container, tighten the lid on the 

sample container so that acetone will not leak out when it is shipped to the 

laboratory. Mark the height of the fluid level to determine whether or not 

leakage occurred during transport. Label the container to clearly identify 

its contents. 

Whenever possible, containers should be shipped in such a way that they 

remain up~ight at all times. 

5.4 Analysis. 

Record the data required on a sheet such as the one shown in Figure < _,' 

Handle each sample container as follows: 
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Containe~ ~o. l. Leave the con:en:s in the shipoing con:ainer or 

transfer the filter and any loose particulate fron the sample container to a 

:ared glass weighing disn. Oesiccate for 2l hours in a desiccator containing 

anhydrous calcium sulfate. Weigh to a constant weight and report the results 

to the nearest 0.1 mg. For purposes of this Section 5, the term "constant 

weight'' means a difference of no more_ than 0.5 mg or l percent of total weight 

less tare weight, whichever is greater, between t'.-JO consecutive '.'ieighings, 

with no 1 ess than 6 hours of desiccation time bet\·1een \•1ei ghings. 

Alternatively, the sample may be oven dried at 1050 C (2200 F) for 2 tc 

3 hours, cooled in the desiccator, and weighed to a cons~ant weight, unless 

otherwise specified by the Director. The tester may also opt to oven dry 

the sample at 105° C (220° F) for 2 to 3 hours, weigh the sample, and use :n,s 

weight as a final weight. 

Container No. 2. Note the level of liquid in the container and confirn1 

on the ana1ysis sheet whether or not leakage occurred durinq transport. If a 

noticeable amount of 1eakage has occurred, either void the sample or use 

methods, subject to the aporoval of the Director, to correct the fina1 results. 

Measure the liquid in this container either volumetrically to± l ml or 

gravimetrically to± 0.5 g. Transfer the contents to a tared 250-ml beaker 

and evaporate to dryness at ambient temperature and pressure. Desiccate for 

24 hours and weigh to a constant weight. Report the results to the nearest 

0.1 mg. 

Container No. 3. Weigh the spent silica gel (or silica gel plus impinger) 

to the nearest 0.5 g using a balance. This step may be conducted in the field. 
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11 .~cetone 3iank 11 Container. Me:.sure acetone in this container either 

volumetrically or gravimetrically. Transfer the acetone to a tared 250-ml 

beaker and evaporate· to dryness at ambient temperature and pressure. Desiccate 

for 24 hours and weigh to a constant weight. Report the results to the nearest 

0 .1 mg. 

NOTE. - At the option of the tester, the contents of Container No. 2 as 

well as the acetone blank container may be evaoorated at temperatures higher 

than ambient. If evaporation is done at an elevated temperature, the tempera

ture must be below the buii1ng point of the solvent; also, to prevent "bumoing," 

the evaporation process must be closely supervised, and the contents of the 

beaker must be s11irled occasionally to maintain an even temperature. Use 

extreme care, as acetone is highly flammable and has a iov, flash point. 

A2.6 Calculations. 

6.1 Carry out calculatio;~s, retaining at least one extra decimal figure 

beyond that of the acquired data. Round off figures after the final calcula

tion. Other forms of the equations may be used as long as they give eauivalent 

results. 

6.2 Nomenclature 

An cross sectional area of nozzle (ft2) 

Bws water vapor in gas stream proportion by volume 

Ca acetone b1a~~ residue concentration mg/ml 

Cp pitot tu:e coefficient 

Cs concentn.tion of particulate matter in stack gas dry basis 

corrected to standard conditions (g/dscf) 

As A ~ . k ( ~ ... 2) rea or s-cac. r ._ ARIZONA TEST METHOD A2 
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I percent of isokinetic samoling 

Ds stack diameter 

m total amount of particulate matter c81lected mg 
n 

molecular weight of stack gas (air= 29) 

m 
.... , 

p -Bar 

mass of residue of acetone wash after evaporation 

barometric pressure in Hg 

p 
s pressure of stack (absolute) 

0 standard absolute pressure 29.92 in Hg · st;:, 

Tm absolute dry gas meter temoerature in degrees R 

Ts absolute average stack gas temperature in degrees R 

Va volume of acetone used 

Vm volume of gas sample as measured by dry gas meter (def) 

V stack gas velocity, calculated by Method 2 using data obtained s 
from Method 5 (ft3/sec) 

Y dry gas meter calibration factor 

~H average pressure differential across the orifice meter 

e tota1 sampling time in minutes 

Meter Volume 

Vm(std) 
D ... tH avo · 

= Vm y (Tstd) ['Bar· 13.6] 
Tm P std 

NOTE. - If the "optional" desiccant gas dryer for mo1sture is used in 

the sampling train, the water collected must be calculated as water vapor at 
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standard conditions and added to the dry gas meter vo1ume as measured tn 

and converted to standard conditions before calculating oarticu1ate 

concentration. 

(1-1t. desiccant after test - wt. desiccant before test) x 0.04707 = 

SCF water vapor in gas sampled Vmstd = Total gas sampled. 

Stack Velocity (Vs) 

avg= 85.J.8 (cp) (/6P)avg /;5 ~vo 
s s 

Isokinetic Variation (I) 

l.667 ( 7' - avg) \/m std 
I = 's 17.65 

Vs - avg (? ) 13 An s 

Particulate Concentration Cs 

Cs= 2 205 ,o-6 Mn = • x - Vm std lbs/dscf 

Volumetric Flow Rate 

= 3600 V As ( T~td) dscf /hr 
S IS 

Pollutant Mass Rate PMR 

PMRc = lbs/hour 
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ARIZONA TEST METHOD A2 
EMISSIONS TEST ANALYSIS 

SOURCE SAMPLED 

DA.i"E ------
----------------------------

STACK CONDITIONS 

Dry Bu1b Temp. °F Difference °F 
Wet Bu1b Temp. °F Water Vapor __ % 

Lowest sampling train temperature OF 

Probe No. Probe No. Probe Mo. ---
Gross Wt. gm 

Tare ~lt .. gm 

Net V-it. gm 

Filter No. Fi 1 ter ~lo. Fil:er No. 

Gres:- \·!t. gm 

7.tre ':it. gm 

Net :·It. gii1 

P = Process Rate Pounds-Mass Per Hour (PPH) ------
P = .:s.. 60,000 PPH: 

A1~owab1° c-mi-sion R-"-e i:- = 4.loP 0· 67 = PPH I - .._, ::, a\. , - _______ _ 

P>60,000 ?PH: 

A11owable Emission Rate, E = 55.oP0·11-4o = PPH -------

Figure 3. Emission Test Analysis 
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ARIZONA TEST METHOD AJ 
E~ission Test Procedure fc, Suik Gasciine Loading Terminals 

,::...:;, 1 PRINC!PLE 

flow meters and hydrocarbon analysis. The volume of liquid gaso-
line dispensed is deter:nined. R.esu1 ts " ... .:, ., - in grams cf 
hydrccar~cns a~it~ed ?er gallon of ~aso1ine transfer~ed. Resui:..s 
are also ex;ressed in ~r.ns cf hydrocarbon cont:-cl efficiency. 

A3.2 APPL!CABiLITY 

This method is app1icab1e to deter:nining hydrocar~on Qoission 
rates and control efficiency at bulk gasoline ioading ter:ninais 
employing ei the?" ba 1 ance or vacuum-assist types of vapor c:::, 11 ecti on 
systams and either continuous or inter:nittent vapor proces.:iing 
devices. This method is applicable to rno~or t'l""'Jck tanker and 
tra ii er 1 oadi ng· only. 

A3.3 DEFTNI7IONS 

A3 .3. l 8uik Ter.ni na l 

A primary distribution point for delivering gasoline~:::, 
buik plants, service stations, and ot.,er distribution points; 
where delivery to the terminal is by means other than tr~ck; 
and wher~ the tota1 throughput is greater than 20,000 gailons/day. 

A3.3.2 Loadina Rack 

An aggregation or combination of gasoline loading equip
ment arranged so that all loading outlets in the combination 
can be connected to a t'i'Jck tanker or trailer parked in a 
specified loading space. 
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A vapor transport syst.am which wsas dir:c~ ~isuiac2m;nt by 

the liquid loaded to for~; vapors f;Cu the ~nk truck or trailer 
into the ~covery syst;n. 

1/ac;ium--a.ssis-: 1/aoor Collec-:ion Svs-::Em 

A vapor transport sys-:::m which uses a pump, b1ower, or other 
vacuum-inducing device to aspirate vapors from the tank truck or 
trailer into the recovery systan. 

A3.3.5 Continuous Vaoor Processina Device 

A hydrocarbon vapor contro1 sys-:zn that ~~-:s vapors f-:-cm 
tank trucxs or trailers on a demand basis without in"tErmediate 
ac=umu.1ation. 

A3. 3. 5 I nt.ermi t-:.er.t Vaoor Proc:essi no Device . 

A hydrocarbon vapor c=ntrol sys~ that employs an inter
mediate 'lapor hoider t::J accumulate recover-:d vapo:--s frcm tank 

trucks cr·trai1ers. The processing unit treats the accumulat.ed 
vapors on 1.:, d!.tri ng aut::ma -:i ca 11 y contro i1 ed eye i es. 

A3 .4 SUMMARY OF THE MET}!OD 

This method describes the tart condi~ions and test procedures 

t:J be fc11owed in dete?"":nining the efficiency of the syst.ems 

insta11ed to contro1 a~issions resulting frcm tank truck 1oading 
operations at bu1k tel'i1'1inals. Under this procedure, the vapors 
returned fr~ the tank trucks or trailers during the loading 
operation aN! measured from representative loadings, and if 

-
necessary, extrapolated t:J determine the total recovered emissions 

that are processed by the control device. It is assumed that 
the monit~rad 1oadings are representative of a11 ioadings at 
controlled product racks ·at any one facility. Direct.measure

ments are made to calculate the hydrocarbon mass exhausted from 
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:Mecx2d anC es~ima~~s ar~ ma~e of tneir magnit~da if ~cssib1~. 

The resu:ts are exoressed in terms of o~ss hydrocarbons ~it~ad 
per unit volume of gaso1ina transfer~ed and contrc1 sys-:am 
efficiency. :.-ni ssi ons are de-:2-:-:ni ned on a tot.a 1 hyd.t:1carbon 

If significant methane is presant in the vapors returned 
frcm the tank tr~cks or trailers, provisions are inciudetl for 
conversion to a tota1 non-methane hydrocarbons basis. 

;.\3 .5 TEST SCOPE AND. CONDITIONS APPUCABLE TO T~ 

A3. 5.1 Test Period 

The e1apsed time during which the test is performetl shall 
net be less t:ian 4-hour tast r-apeti ti ons . 

.C13. 5. 2 Num::.er of Loadincs to be Tes~ed 

At least tan tanker loadings snail be mcnitor.:d for each 
rack under -:ast during each ~f the three test n:petiticns. Fer 
termina1s equipped with up to three controlled racx..s, only one 
~ack must be :2s~2~. F~, t~r.ninals with mors tnan :hre~ 
controlled jacks, tHO racks must be tested. 

A3.S.3 ierminal Status Durina Test Period 

ihe test procedu~ is designed to measure control syst2n 
perfoliTiance under conditions of normal operation. Normal 
operation will vary from tarminal-to-terminal and from day-to-<lay. 
Tnerefore, no specific criteria can be set for..h to define normal 
operation. The fo11owing guidelines are providetl to assist in 
determining nor:-..al operation. 

A3.5.3.1 Ciosinc of Loadinc Racks 

During the test period, all loading racks shall be open 
for each product line which is contn11ed by the system under 
test. Simultaneous use of more than one loading rack sha11 
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AJ.3.3.2 Si~u1taneous us2 of mer! than one ~ispenser en e~ch 
1oading rack shai1 ccc~r :o the extent ~ha~ such use wouid nor:naily 
occ:.ir. 

A3.5.3.3 Dispensing rates sha11 be set at the maximL'li1 rate at 
which the equipment is designed to be operated. Automatic product 
dispensers ar; to be used according to nonna1 operating practices. 

A3.5.4 Vaoor Control Svstem S-:at~s Durina Tests 

Applicab1e ope:ating parameters sha11 be monitored to 
da~onstrate that the precessing unit is operating at design 
levels. For int:rmitt~n~ vapor processing units employing 
a vapor holder, each test rspetition shall include at 1east 
one fu11y automatic operation cycle· cf the vapor hoider and 
processing device. 

A3. 6 BASIC MEASURS"IENTS AND EQUIPMENT REQUIRED 

A3. 6. 1 Basic measur~ents req,J ired for eva 1 ua tion of gaso 1 i ne 
buik ioading tar:ninals are desc~ibed below. Sc;ne measur-=.~ent.s · 
are noted as optional. These are not necessary in the detar.nina-
tion of enission rate, but can be of va1ue in ~,e desc~iption 
and explanation of the operation of the vapor recovery systsm. 
ihe various sampling points are numbered in Figure 1. 

Sa.mole Point 

1. Gasoline dispenser 

Measurements Necessarv 

- Amount dispensed 
Dispensing rate (optional) 

- iemperature (optionai) 
- Reid vapor pressure of 

dispensed fuel (optional) 
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Samc1s :---oin-: 

2. Va.COT" 1 ine 

3. Processing unit exhaust 

Tainpera -:ur~ of 1·-et:.1i1'1ed va::cr--z 

- Volume of vapol"'s disiJi.acsd 
- Pressure 
- HC c:ncsnt~aticn cf disp1acs~ vaccrs 

Gas ch. ~u~-:=;~?pM ar.a;ysis of 
HC va;ors~ (optionai) 

0 ~nc:· \I~ ~~~c~~--~-~~n ·.·n 2 - .l • '" .._._, * -·' i.. - .. ''-. 

(optiona 1) 
Leak check ai1 fit~ings 

- T cnpe?;. t:J re of vapors exhaust.ed 
- Pressure of vapors exhaust..o.: 
- Vo1ume of vap~rs exhausted 

HC concentration of vapors 
Gas chi-:,mat::lgraph ana1ysis of 

He*' (op-eiona1) 
- Oz and N? analysis of exhaus~ 

vapc?"'S Zoptiona1) 

A3.S.2. Tne equi;::nent l""'=qui?'"':d for t:ie basic mesur~ents a?"'; list~ 
below: 

.,, 

-

Samoie Point Ecu1cme~t and Scecific~tions 

1 gas ·101ume metar, pr:perly si::~ 
for- ma.:dmum f1 ow assurni ng a 1 i 
disiJensers en one ~ac~ ocerats 
simultan~us1y . 

1 fi exi bi e t,-iemocoup 1 e. ( 0-150° F) 
wi :,, rec::rder 

1 inclined manomeur (0-10" HzO), 
or ca1ibrat~ 01"";;:Ssun t;ans
ducer wit., readout/rec~rder 

1 por--...abie c~mbus~ib1e gas detsct::r, 
(0-100% ill) 

1 tota1 hydrocarbon analyzer 
~FID or NO!rt type equipped t::l 
read out 1-100: by volume hydro
ar-~ons as prt1pane) ~ 
rec::T"der-

Required 1i methane is ~nsent in recovered vapors. 
Equipment indicated is required for each loading rack being t~st.!d. 
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Sa.mole Point 

Misce11aneous 

E~uiomen~ and Soe~ificatiorrs 

1 fiexibie ther:noc~upie (0-15C°F) 
with recorde!" 

i gas volume me~e!", aporopria~s1y 
sized for exhaus~ fiow ra~e and 
range 

1 totai hydrocar~on ana1yze?"' with 
!'"'!:corder; (FID or ND!R type, 
equipped to read out 0-10~ by 
vo1ume hycracar:ons as pr-opane 
for vapor recovery processing 
devices; or, 0-1000 ppmv HC 
as propane for incineration pro
cessing devices) 

1 barcmeter 
1 Oz, Nz analyzer, GC/w ther.nal 

conductivity detec-:or or equivalent 
(optional) 

1 GC/F!D w/coit.mm to separat..: Ci 
- C7 a1kanes* (optional) 

A3.i T"c:.Si' PROCEDURES 

A3.i.1 Pr~~aration for testing includes: 

A3 ,i. 1 . i Ins~ i 1 fn::o the vapor r'!:turn 1 i ne of e:ch racx t:J be 
inlet~ i ns-:z 11 

coup 1 e and a tap for c:mner:ti on of a 0-10 11 mancmet.::r or transduc~r. 
On t::e meter out1 et~ i ns-...a 11 t'.ilc ta~s for 1 / 411 tubing. Connect 
one tap to a sampie iine for a totai hydracarbon (0-100~ as pM:Jpane) 
anaiyzer. i-he sample pump for the iHC analyzer should draw no mere 
than 300 c:/mfo of sam?1e. Provision should be made so that the 

sample line can be disconnected when no loading is in progress. 
Connect the remaining tap to a constant volume sample pump/evaluated ,..,.. 
bag assambly if a methane ·dete?"illination is required. !f not, c.?p 

to prevent vapor 1oss • 

.,, 

...... 

Required if methane is pl""esent in recoveMd vapors or if i~cinera
tion is the vapor pr-::cessing tachnique • 

Described in Method 3, Federal Re~iste; V36, pp24i, Dec~~cer 23, 19i1. 
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A3. 7. 1 .2 
. 

I ns'ta i1 an ap!:n·-::ipri ate 1 y ! i :ed gas meter on the exhaus-: 
verr: cf ti":-E vapor p~csssi r.g device. A gas vo i ume me-;ar can be 

used a: ... .... ne exh!us~ cf most vacor rec:very 
size res-;~ictions preclude ~he thosa where - . . usa 07 a votum~ me~er; 

or when incinera:icn is used fer vapor processing, a gas f1ow ra:e 
meter (orifice, annubar) is necessary. At the me~er iniet, ins.::.ai1 
a t:1er::1cc::up 1 a with r~corde!"'. I ns-:a ii a 1 / J. '1 --:ac at the vo i ume 

meter outie~. At-t3.c~ a sampie line for a totai hydrocartcn analyzer 
(0-10~ as propane) to this tap. If the metar pressure is different 
than barometric pressure, tnsta11 a second 1/4 11 tap at the meter 

--1 ... ,-t ... • .,>!: • .... ' .. • cu~ e~ an~ a~:acn an appropr,~e manome~er ,or pressure me:sur'::!nen~. 
If methane analysis is required, insta.11 a third ·-eap for connec:ion 

* t~ a constant volume sample pump/evac-Jateci bag assamb1y. 

A3.i.1.3 CaHbrate and span a11 ·inst'l"'Umeni:s as outiined in Section 

9. 

AJ.7.2 Measur;!l!ents and data required for evaiuating systam 
efficiency during co 1i ecti.on inc 1 ude: 

A3.7.2. 1 At t.,e beginning and end of each test repetition 
record the vo:~~s raadir.;s on each pl"":duct dispenser on each 
1 oadi ng racx. se?"'ved by t:ie syst2m under tsst. 

A3.7.2.2 At the beginning of each test i-epetition and each 

pressure. 

A3.7.2.3 For intermittent pMc;ssing units enpioying a 

vap~r holder, the unit sha11 be manuai1y star-.__od and allowed 
to process vapors in the holder unti1 the lower autcmatic 
cut-off is reached. This cycle shouid be performed irrrnediately 
prior to the b~;inn~~g of the test repetition before r~dings 

in 7 .2.1 aM! taken. No loading sha11 be in progress during this 

manual cycie. 

"II! 

Described in Method 3, redera1 Re~ister, V36, n247, Oeca~ber Z3r 19ii 
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A3,7.2.4 ~er e:c~ cycle of :~e pr:c=ssing unit during each test 
r~?e:i:ion, rec~rC the pr~cessor s~ar~ and s~op time, the ini~ia1 

pressure and Mydrocarton c::ncem:-:-a ti ::m. If a fl ow rate meter is 
used, record fiow meter readouts continuo~siy during the cyc1e. 
If i-aquired, extract a sampie continuously during each cycle for 
chr-cma-:og,aphic analysis for hydrocar~ons and Oz/Nz. 

A3.7.2.5 For each tanker loading: 

A3.7.2.5.1 Record the identification number and ownership 
if required of each tanker or trailer tested. Rec~i"'d c::mpart
ment numbers, capacity, and product loaded into each. 

A3,7.2.5.2 Record the initial meter reading on the volume 
meter in the vapor return line prior to loading. 

A3.7.2.5 • .3 During loading, iilonitor the vapor ret.lrn 1ine 
t~~perat:Jre, pressure and hydrocar::-on concentration. 

A3,7.2.5.4 Time the loading op.:?"ation so as to obtain the 
tc-uT dispensing time into each c::r:ipar=ent and dispensing rate 
of liquid. (ooticnal) 

A3.7.2.S.5 During loading, check ail fittings and seals on 

the ~nker compartnents with the combustible gas detec~or. 
Record the maximum comb~stible gas ·reading for any incidents of 
leakage of hydrocarbon vapors. Explore the entire periphery 
of the potential leak source with the samp1e hose inlet 1 ci 

away from the interface. 

A3 . 7 . 2 •. 5. 5 If required, e.xt;-act a continuous samp 1 e of the 
returned vapors during loading for chrc.natographic hydrocarbon 

analysis and Oz/Nz analysis. 

A3. 7.2.S.7 After loading, record the final gas meter reading, 

average ta~perature, pressure, and hydrocarbon conca~tration of 
the returned vapors. If the hydrocarbon concentration varies 
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significan-:1y with time, int.:grate the char"": rec::ird to obtain an 
average ioading concsn~ra~icr.. 

be ~anuai;y s:..:.r~.:d anc a1ic~d tJ ~r::lcess vapors in the hoider 
unti1 the lower automatic shut-off is re::.ched at the end of e.ac:i 
t.:st repetition. Rec:rd the data in i .2.4 for this manua1 cycle. 
No 1 oad i ng sha 1i be in pngress curing -::ii s IT:anua 1 eye 1 e. 

A3. 8 CALC1!LA.TIONS 

8.1 Termino1ocrv 

V r 

V . . r, 
'I -Vi 

0 
'r 

I .... 
;,. 

= Volume of returned air-hydrocarbon mix-:ure 
frcm tanker loading (ft3) 

= Initial aas me~sr r-eading in vapor r~turn 
1 i ne (ft3) 

= Final aas ~~t:~ re:ding in vapor return line 
(ft3) -

= Tenoerature of returned air-hydro~r=on 
mixture (°F) 

= Absoiu~e pressure of returned air-hyciro
car~on mi~t~re (inches Hg) 

= Voit:ne ci !'"':turned air-hydncar=cn mix~~re 
-· ... ·---- - · · ... · (,..,. .. _ 2'"'0

"" -:i::o " ' a 1. S :::anc:.::.. ... r~cnc: 1 ._ l ons ~\,,, at W ,_, , ;. rm,:,g 1 

= Ambient ta:nperature ( QF') 

= Barometric pressure (inches Hg) 

= Voiume of iicuid fuel dis~ensed for each 
tanker loading tes~d (ga11ons). 

= Vo1ume frac~ion of hydrocar=ons in returned 
mixture frcm each tanker (volume: as C3H10/100). 
c=rrected for me~hane content if required. 

= Mass of returned hydrocarbons vapors frcrn 
each tanker. 

= Volume of air-hydrocar=on mixture returned 
per volwne cf liquid dispensed for each 
~ ... n.,~,.. r--!-3/-=""3) ..:.i. 1'-• \ I • L • 

= Total volume of liquid dispensed from a11 controlled 
racks during the test period (galicns). NOTE: 1n1s 
value is equal to =!...:! only if ill ioadings during 
the test period are tested. 
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II 
• e 

Pe 

(M/L)e 

;:
·p 

r. V \ 
,TJ 
- rp 

(M/L)p 

(7 

= Vo i u:ne of a r-hyd::,ca:i-Ocn ~i x-:ur: :xhaustad f:~m 
~he process ng unit (ft3). 

= Voiume fraction Oi nyarocar:ions in exhausted 
m1x-:ure (voiume ;_as C3~10;100), correctec for 
me~nane con-:ant 17 :equ1red. 

= Temperature a~ processing unit exhaust ( 0
~). 

= Pressure at processing unit exhaust (in Hg. abs.). 

= Mass of hydrocarbons exhausted from the processing 
unit per volume of 1iquid ioaded, (gm/ga11on). 

= Average processing unit hydrocarbon recovery 
e:~iciency, (~) 

= Average potential volumetric recovery 
factor (ft3/ft3). 

= Potential hydrocarbon mass recoverable per 
voluriP- of 1iauid disoensed for each tanker, 
(gm/ga il on). · · · 

= Total syst~ average hydrocar~on emission, 
gral!'.s/ ga 11 on. 

= Average total system hydrocarbon recovery 
efficiency,: 

= Denotes weigh~ed average 

P-.3 .8.2 

= Denotes loading with no ieakage 

Individual Loadinc Results 

Calc~1a~ the foilowing results for eacn tanker loading. 

A3.a.2.1· Vo1ume of air-hydrocarbon mixture returned: 

V = V - - V . r n r, 

A3.8.2.2 Volume of mixture returned per volume of liquid 
dispensed: 

= Vr (i.4Bl ga11ons 
Ld . ..: .. 3 

I w 

( .... 3;-=· 3) T1. I .. 
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A:.a.Z.3 Standard vo1wr.e of returned mix-:ure: 

P-.3. S. 2. 4 ~Z!.::'.S nycir~c::.:--::cns re-::.1 rned.: 

A3.s.z.s Mass of hydroc::.r~ons re-::.:.trned per voiume of liquid: 

(M/L) 
I\. 

= ¼ (gnms/ga11on) 

,!\J.8.3 Averace ianker Loadinc Results 

ca1cu1at.e the following weightad avenges ;-:-:m tne 1;:su1-:s 
obtained in 8.2. (NOTI: All averages are weigiit.ed based on the 

·-101 t.:nes 1 oaded t=: proper 1 y propor~i on -::ie i~1Jac~ of a di s;a--:por:i ona t~ 1 y 

1 ar-ge or sma 11. 1 oading ~ 

A3.a.3.1 Average volume of mix-:llre re-::Jrned per vo1~~e of 
liquid dispensi:d: 

(Vi'C'\. 

A3. 8.3.2 Avenge mass cf hydr.::car::ons retur~ed oer vo1~7.e of 
liquid dispensed: 

(grams/ga 11 on) 

A3. 8.4 Processinc Unit S'ilissions 

ca1cu1at.e the following results fer each period of process
ing unit opera~ian: 

A3. 8.4.1 Voiume of air-hycirocar-::::n r.iixture e.:::haus-:ad from 
the processing unit: 

., 
V V - - V . or e = eT e1, 

( .;: .. .;, ) 
\ I lo 

Ve = tota 1 iz::d vo 1 ume flow rats and .... • ,me r-acords . 
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A3 .8. ~- 2 

V es = 

A3 .8 .4.3 
unit: 

(17.55 °R/"Hg) V ? e e 
ie ~ .+ow.u 

SCF @6a 0 r, 29.92"Hg 

Mass of hydr:,carbans exhaus~ad from prOC;SSing 

Me= (Si.SO 
grams c3H8 -------~-
..; .. 3 C u ' 
' 1. 3"8 

(grams) 

A3.8.5 Averace Processinc Unit S~issions 

A3.8.5.1 Average mass of hydrocar~ons a~it-:sd per volume of 
gasoline 1oaded: 

"';'],1 -~ = ..:.....=. 
!... 

(M/L) e (grams/ga11on) 
I. 

A3.8.6 Processino Unit Efficiencv 

Calculate the hydrocar~on recovery efficiency using the 
equation below. The systsm efficiency is calculated on a 
weigh-tad average basis. 

,D..3. 8.6.1 Average procassing unit hydrocarbon ~covery 

efficiency: 

.. = 
=-µ t(M/L) 1 1 - _ e X 100% 

(M/L)r 
(%) 

A3.8.7 Potential Hvdrocarbons Recoverable Ourino Loadinc 

When air-hydrocarbon mixture leakage is detacted around 
hatch covers or vent valves on the tankers during loading, the 
actual hydrocarbons r~overed are less than those potentia1iy 
r~coverab1e. Estimates of the hydrocarbon 1osses can be made 
as foi1ows. 
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P13.8.i .1 :he loadings 

combustibie gas indicat~r. For these loadings ca1c~iate: 

The wei qtrced a veraqe octantia 1 vo i umei:-:-i c recovery: 

* cra11ons 
V (-Z:I )(i.481 d 

.: .. 3 .= ... 3 i 
(-) = I I. ( I I. ) .: • .3 L P !Ld I I. 

A3.8.7.2 For the cases wheM: leakage was detected, ca1c~1ats 
the potentiai hydrocarbon mass per volume of liquid ratio and 
the hydrccar~on mass lost per volume of liquid ra~ion fnr each 
loading by: 

A3. 8. 7. 2. 1 ?otem:i a 1 hydrocarbon mass per vo 1 urne of 1 i quid 
ratio for each loading: 

(V/L) 0 
(M/L)p = ( 1//L) 

r 
(MIL\. (grams/gallon) 

A3. 8.7.2.2 Hydrocarbon mass 1os~ per volume of liquid ratio 
for each ioading: 

(M/L) 1 = (M/L) - (MIL) (grams/ga11on) 
p r 

A3. 8.i.3 Average potential recovery and ieakage 1oss~s. 

Ca1cu1ate the fo11owing average factors from the data in 8.7.2. 

A3. 8.7 .3.1 Average potential hydrocarbon recovery ratio: 

_ !.(M/L) 0 - Ld 
(M7L) ----.-- (a_rams/ga11on) 

p !,Ld 

Note: For cases where there was no 1eakage · (M/"!..)P ·- (M/L)r. 

For cases where there was 1 e::.kage 

8.7.Z.1. 

1'~/L' ,1 . ) p = resu1 ts in 
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A3.3.7.3.2 Avera;e hydr~car:on 1e~kage 1oss: 

(-,'•1/L) l 
!(M/l)1 . Ld =------ (grams/gailon) 

Nets·: For cases whe!"'e t:iere was no 1 e=.kage (M/L)
1 = 0 

For ~ses where there was 1 eakage (M/L) 
1 = results 

in 8.7.2.2. 

A3.8.8 Total Svstsm Averace ~issions 

Calculate the to-:.a.1 a~issions for the recove:y 
sys.1:.=:1 0. v• 

.; . 

(M7L)t = (.!'17L\~ + (M7L) 1 (grams/ga11on) 

t>.3.8.9 iota1 Svst.:m Ave:ace Ef'ficiencv: 

t(M7L)e_+ (M7L) 1 j x 
1 - --------- 100~ 

(M/L)p 

CALI BRAT! ONS 

A3 .9. 1 Fl ow Mete!"'S 

Use standard methods and equipment which have been 
approved by the Administrator to calibrate the gas me~ers. 

A3.9.2 Temoerature Recordina Instruments 

Calibra~ prior to ~,e test period and following the test 
period using an ica bath (32°F) and a known reference t=T.perature 
sou~ce of about 100°F. Daily during the test period, use an 
acCiJrats r<:ference to measure the ambient temoerat:Jre and compar:: 
th~ ambient ta~perature reading of a11 other instr~~ents to t~is 
va1ue. 
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Fa 11 ow the fiianuf:ic:ti.:rer I s i nst:-ucti ens ccncerrii ng 't'iarm-uo 
and adjus-:::nents. ?ricr to and irr.mediately after the emission 
test, perfoliil a c:morehensive 1abcrat:iry c?1i~ration on each 
ana1yzer used. Calibration gases shcu1d be propane in nitrogen 
prepared gravimetrica11y with mass quantities of approxiil~te1y 
100 percent propane. A ca1ibration curve sha11 be provided 
using a minimum of five prep~1ed s-:andards in the range of 
concentrations expected during testing. 

For each repetition, zero with zero gas (3 ppm C) and 
span with 70% propane fer instr-..iments used in the vapor return 
lines and with_iQ~ propane for instruments used at ~he control 
device exhaust. 

The zero and span procedure shai1 be pei-formed at least 
once prior to t~e first test measurement, once during the m~dd1e 
of the rJn~ and once fo 11 owing the fi na 1 test rneasurement foi~ 

each run. 

Condi~ions in calibration gas cylinders must be kept such 
that condensa~ion of propane does not oc=ur. A safety fac-:.or 
of 2 for pressure and t;uperature is recomnended. 
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GASOLINE SULK TAANSi~R DATA SHE:~S 
'ie!"':ninai Nar.:e: ______________ Oats: __________ _ 

Location: Rack No. Run No. ----------- -------- ------
aarcmct~ic Pr;ssure in Hg. -------

iank:~ !nfol":;'la~ion: 

iime of Day: -----------
!dentific~tion No. --------
Capacity (gallons): Fuel Grade Loaded: 

Compart:n!:nt 1 : 
Compa r.::nerrt 2: 
Ccmcartne!1't 3: 
Compar-:ment ·4: 
Cornpa r-i:Ilent 5 : 

Measur~en-=s: 

Duri nc Load inc: 

Rec~very Systan ?ressur~: in HzO ------Dispensed Liquid iempe!"'J~;u.~: =F 
Returned Vapor·Temperatur~: ------=F 
Average HC C~n~nt:-~ticn in ~R-e--.~-r_n_e_a~v-a-co-r (~ as ): ~ 
Gase 1 i ne Di ~ensed: aa 1 · ---- -----
Oi suensi nc iime: min 
Fina 1 Gas -Meter R_e_a_c:~i-ng_:_____ ft3 
Initial Gas Meter Readina_: _______ ft3 
GC/HC Analysis: Yes - No -----. ------02/~z Analysis: Yes No ____ _ 

Exc1osimeter Readinas: 

Location 

NOTES: 

Readina 
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Table A-i G.!.SOL:NE SULK T~NSi=::R T:'.r<MINAL DA,;.. SHE:::T No. 

Loc:~tion: 

SU!"'t: 

Er.d: 

Time -· ?~i:, Ho. Im -:i a 1 ~ 

Si:::1ema: i c Ci ~ 9 :-a::-. cf Ra c.:: 
l..ayout 

Time 

?un~ "°· -lni'!ia 1 ilitl 
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GJ..SOLINc SULK iRA/{Sr:::\ i'::?,HIHAL CON1KOL SYSi"~ 
DATA SHE:'.7 NO. 2 

i ~ na 1 Mar.:!: 

1.:x:.a ti on: 

Tiine 

I 

=.-.... 

Initi&l 
Final _______ _ 

Test Start ______ _ T~tE~----------

Ve h.m~ Re din~ 
HC C..-n::m't1"3tion 

~;is 
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Yiethod 5.~~~te:=i.::atico of ?ut1C"..:laca 
.-...,i,aioo., t-o:::: ~a . ..1..,;pil.aii ?:-ocassir:g ...c.d 
;\s;:i::.alt R.ootb°§ !.c,fas .. -1 

[Me:hod 5,-l. added oy ~-; P'i=<. J~l~Z. Au· 
gust 6. i 98:J 

l. Appiic:.Oihr; ~d P:-:ru::pie. 
1.1 d.ppii~aliiry. Tms .:e!.Ood appiies to 

t::e dete..-mi::ation oi ::articulate emi.asions 
f;tie:t aspn:ilt rcoii.::~ bciu.su-y ;:rccesa 
sa:urators. blowi.q' !tills. and ot!:er soun::e., 
a.:s spe-:i.fied :=i t!:e ~:rnoru. 

1.2 Pti.-:c~ole. ?arnc-..tlate :attar Ls 
withci:awn isoki::etically f:-or::i l:l::e som-..e a::d 
collec-.ed on a glass frlter :l.ber :nai::tai::!!d at 
a temperat'.i.~ oi ..z·:1o·c [tos· :ta·:). The 
;,articulate-r::iass. whic:: i..-iciudes any 
material that cc::da::se~ at o~ above ilia 
61:.ration te::nperat"..tre. is dete:=.:.aed 
g:ravi::let:'icaily a.i:e: :ei:.cval of =:::a:bined 
water. 

Z. Appar.:t'.is. 
2.1 Sa::zplin'iJ ,re:.-.. "'.::e sar::;:il.>1g :.-airt 

cor-"'12".!.-aCon !:s tbe sace :t~ shown ~91 :':~t..:.re 
5-l of Met::cd ~. 7:,e sa.-::.;:ii..-.g ::-aill co::sisu 
oi :lie foilowmg c::m;:ione::t~ 

Z..l.1 P:-aCe :'la=.ts. Pl!::Jt 7:uCe. 
D(ffe~r:rial }'J.-:-essu4"*'!! Cr1:.:5e. p·:·it:r l-!:Jider. 
C::md,mser •. vtet.er:mg Sysrem. 8::r::::re!ef'. C:.'7d 
Gas Densit"f' !Jere!"::?i,7adon Zquir::.mm:. Same 
as Method 5, Sectic:::s z.,.l. Z.!.:J to z.:...s. and 
Z.1.7 to 2..:..10. res-pec::vei:.-. 

Z.1..Z -Probe £.:.,er. Sa.a::e a, i.n Method S, 
Sec::icn ::.:...z. wit!: :he nc,2 t!:ac at ::ig.il stacx 
gas ter:1peratt:.'"'!s (greate:- :::.a::: :.so·c (480"7}). 
warer-<:ooieci prooes maf ::e ~uired to 
control the ?robe e:c1t te!::;e:-atura to 
.;Z-:1o·c (1os=1s·F'r 

z.:..:; ?:-ecoilec:or C7::!::u:e. Borosilicate 
g:inn foilowm~ t..'ie c::t'.su!lc:icn details 
shewn iil Air Pcilurtc:: Technical Doc-.:.:::ent-
0581. "C.:instrUc:ion Details of !soki::letic: 
Source-Sampli.-i:, Equipment'". 

Note.-The tester s.hail t.l.Se the c-,done 
w'cen the scad: gas mctsture is g.-e1tle!' than 
10 percent. The tester snail net use the 
p:-ecoilectcr eycicne under 01he?', less severe 
conditions. 

Z.!.4 Filter Heati;1g Sy:,t.em. Any !:ieati.--:g 
( or ~ciingJ systel:l capable of main ta~ a 
sample gas te:::2perat'.1ra at the e:i:it end of the 
filter holder du.·i::;i sampling at 4Z"::::1o·c 
[l08°::::l8°F). !:::.:stall a tecperat'.:.re ga~e 
:::ipable of :neasuri.-:g :en:11:ie."lltu.-e to Withi:1 
3•C (5.4°F) at the exit end of !.'le niter holder 
so that the sample gas te!llpe~ture call be 
~at~ and r::orutcred dt.."t.'1%' ,a:::::;,lL-.;. 
The tester ::::iay use syste= other than the 
one shown in A.PTD-vse~. 

" " Sam;:ie .:iacov'1ry. 7'.:le e,qu1;:!':'lc!lt 
.aoui..-ed for sa.c:ipie rec::very- is as ;oiJows: 

2-Z.l P:·ooe-l1.111u· a::d ?:-oae-Naz::Je 
3r-.1s.ies. G.-cuiuc:ed Cyiinder :.:1dlor 
3cic:.,ce. Pfostic Slar=ge Car.:::ir.e!.'"S. and 
?'unnei and ifoai:Jer Poiicemcn. Same as 
,\.fethod 5. Sectici::s u..1. l..1. 5 2..'.:.a and z..::J. 
res;:ecrtveiy. 

,Z.;2.2 Wash 3otti!!'S. Glass. 
U.3 Semple Slor::ge Cont:::i.-:er-s. 

Clleoicaily resistant. borosilicate giass 
beetles. 'NlUl r.:bber-bac.keci Ter1cn sc."'!w cao 
U.1e~ or C3.0S that are C0115C."UC!!!C SO as ,O be 
ieak-free acci :esmanr to ci:emical dttac.~ by 
1..!.l·mci:loroetb.ana (7C:::j, 3w-ml or 1000-ml. 
(:'-!arrow ::icutil giass bott!es i::ave bet-n fou.o.ci 
to be less prone to ieakage.) 

:..:,4 ?em· Dishes. G~a.ss. :m.il',s ot!::erwise 
,pecuied by the Aci:::ti.tti.st?ator. 

z..:..5 F!.!r..r:eL Class. 
l.3 Anc:lysis. For a=.alysi11. :::e followin;; 

ec;uipment is neecieci: 
:U.l Giasa Weighing Dishes, Desic:::::::.ar. 

.-wciytic:::i 3aia.nce. Eaiance. Hygnmeter. 
;nd ,e::r:per:m.1.r.1 G.:1ug11. S=e 1s Met.b.od 5. 
Sectior:.s 2..:l.l to :?..~.4. Z..:.5. and :....l..7, 
respectively. 

2...1...! Sewr.:. G:a3s. :so-d a?:d 500·m1. 
:.J.J Seoar.::tor"f' F'u::nei. 100-mi or ~ater. 
:l. ?.ecg1m:s. 
:3.l S::mr,i.f..r12. Tha ree2t:=.0.!S used :n 

samplli:.; m as· foilows: -
3.:.1. Fflte~. Siiic::: Gel. ar.d C.."llsh!!d lee. 

Same a:s Method S. Sec:ic:t~ J • .:. .. 1. 3.1.2.. and 
:3.l.-t. :-aspeciveiy. 

3 • .:..z Stoococ.lr Grease. TCT-in3olubie. 
::ieat•stable ~a.se (if needed.). This :, not 
oecessal"'/ if sc:-ew-on connectcr-3 wit..1 Tef:c:t 
sleeves. or su:m.lar. are U3e<l. 

3..Z • S=_:::ie P.ecave17. Reag~i::: g::-acie 1,!.l· 
trrciorcethane {TCZ1. ~0.cO'I perce::t 
resiciue and j:ored in gla.sa bottld. is 
re<:1uired. Ru.-i TC:: bia."l..~ :mer to field use 
and use oniy TC::: with low blank values 
( ~ 0.001 ,)4!1'1:ent). The tester snail in no case 
subcrac:: a bla.'lic value of zreater than 0.001 
;,en::ent of :be weigat of "I'C:: used f:om :!:a 
sample wei;.ilt. 

3.J Anai~i$. Two ~agents an J"e<lui.--ed 
for the analysia: 

3.J.l TCE:. Sal:le a.a J..Z. 
3~ Desic::::::.n:. S=e as Method 5. 

Section 3.J..::. 
4. Proc~. 
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4.1 Sampling T.-c:in C_aer::uioa. n.e 
complexity of thi5 cnethoci is ,uc."l that in 
ortie: :o oocaic. :eilabie resuit.s. ,,me:'3 ,bot.Li:: 
Oe caia.ed a.:d ex~ene!lcad ·.vie ~te~od 3 

-ti. .. l ?.~!.es: .. :i~;:~:-=:.:'arr... li::.:.~::ss 
·~Cherwisa JOecieri. :nai=:ain a!!d C.:.UOnte 
ill COmpone!lC!! ac::or-:..i.:1g '.O ,::te ;,roceci:.:..'"!l 
:iasr.:-?Oeci i.n A!r ?~t!urton Tdc.i."ltc~i 
Coc:iment-.J5i6. ··~iat...-::ana.cca. Caiibrar:on.. 
1r:ci 0;:eraciun ot !soki:iedc: 5ausc?...Sacii;ii::.s 
~au!or=ent'". 

?r~;,are ;irobe '.iae!":! md ,aa::ii.."::; :loz::ia, 
:s ngedr:d :·or ·ise. 7horou~itiy r:h~an ~!::!c:l 
component 'Hltn soap and water :·ol!owe<:i by 
a .:::.:.=..=:t:.::1 rJi !::...~ T°C:,Z ::.:l.SC3. l:~a the 
J:cbe a.ad noz::ie 0:-..:.si:ta.s dur .. -:-3 at tasst lJa.c:· 
~i t!:a TC :U:.Ses (ra£.2r :o Sr:c::ua -t...: for 
Mn~ing te<:iniqu~J. Clp or ,eai the open · 
en:::i oi the orobe ili:er, a.ad noz:::~ to 
;,re•1ent conia:r.i11atioo du.-ing sh:;.;::i:::;. 

?!-!!pa~ silica gi:i! portioll!! ;.nd glasii filte~ 
a;i .oeciiiad :n ~fathod l. Section 4.1.l • 

.;.i.z Pr.:iiminary Deter.:ri.narians. Seiact 
the :iaa:pl~ me. prooe c.o=ie. a.ad prc:ie 
lens.u as roeciii,d i.a Meci:oa. 5. Se<::::ua 4.1..Z. 

S~!ect a total sampiin; time g.~atar ~,m er 
equal ~o Ula ~,,..;O!u:rt total 3az:pii.u:, tic:e 
30ec-.£ied l.ll (!::e t;;,it crocadu..~~ jec::oa ni •.::e 
ac,:,iic:ibia ~aticn. :<JUcw t::.e !1,licleiine, 
cuc.Uned in ).iethoci 5, Sec::on 4.1.1. foi
:3arr.-;,ii."'l5 d.--::a ::,er ~ciot 3nci ~o~.al ,ampla
voiu..":!e coUec:ad. 

-t.:..J P.'?tJararian af C:;ii~-:ian l1'T1.i .. "'t. 

?!'!::are d'te C:t.iec':.o.a ·tr:ll:l .u ,cec:.iieci. ::! 
:ttethoci 5; S~..ion -t..:.i with ~~ addition oi 
:!:a :oiiowt~ , 

Set :.:p t."le ;amoiins. U-:ti.a :;3 3nown '.ll 
21,!U."e 5-1 Ot ~·(en:oci·3 Wtth (Ile aciciiticn Of 
the ;,ra<:oila:-.:oi- cyclone. li •.!lied. oe!We'!ll :he 
?robe and alter :!.cider. 1:!.a :?::tper.atu..'"'e cf 
tha c=Uec:or c-1cicna. :.f •.:.:sed. Jrtou.ld ::-a 
~oaUt !..":e sace a~ fer r,be iite:-. i .. a ... 4Z"' = 1o•c 
(toe· ::::1a·71. U3e cro ,tol)a:cl: gl"!!!l~e en 
;..~t.!!:d glass /otn!.l :.inle,s :.:le ~ase t., 
in.:soiubia ttl -:'CZ. · 

4.:A ~A C:-:e1::.~ P':":7c!i!d::..'"'". Foliow the 
~rocaciu~ givP.n U: ~~ie!.."lcd 5. Secton3 4.1.¼.l 
(Preiest L.!ax C.-ied:.j. 4.1.4.Z (Llak C1eck 
Dunn~ Samcie R.Ull!, and 4.1.4.J ,.Post-Te3t 
La.a.le C:."lackl. 

4.1..S Pcrr.fc:.ziate ir:::.in Ccer.:tioa. 
C9erate ,:::e sac:;iiin~ t:"ain a.3 des=bed in 
Met.'tod s. Section -1.1.l. e:xc::ct =ai.atai.a the 
ga~ te1::u:er:1ru~ e:xi!ing tha filter at ,z• :.lO-C 
(1.Clr ::::18"!';. 

!.1.il Calc-..:ia:ion o; Pe=nt !.solcinecc. 
Same as i.:: Method S. Sec::011 4.1.3. 

-..Z Sample R..ec-.,;ver/. trs.m~ :ha 
p:-oce<iu.res and tat:.,."''1!12!! cissc:ibed in 
Method 5. Sec::.011 U. qua.t1titaciveiy ;'l?1:.0ve: 
. ,ny ;:,irtiC:.W:ace matte: tc.:o t!:a foilowi.:::; 
ccnuir.ar, [additioc:s ~ d.eViatioll!! to the 
statad procedu.re:s are a.:s no:ecil: 

4..2.l Catuaine:- ;'lo. t (Fiiter}. Sd.llle 
mst:r'-1ctiorus all Method 5. ~on 4..Z. 
.. Caatai.::er No. 1." !! it i.1 aei:e,sary to foid 
t.'le filtl!l". de so sucil tl::at t.'le file oi oil L, 
inside the foid. 

~.l.Z C.:1rrtai.ner Na. 2 (F~i::s 1:, .=iiter 
Hol.J11r/. Ta.!cn; = to sa-e tl::at :::.ate."lai on· 
the outside o{ t".-:: ;:robe or other ,xter.or 
surfaces dee, c.ot get Ulto th..e sampie. · 
quan.:it...tiveiy =ver ;:ar.:c-.i.iace a:iactar or 
any coademata froa: t.:le ;,robe no=ie. ~robe 
iittil::g. probe lu::21'. ,=Uae:or cyclone and 
coilec:or :1:i.i.k (if u.5<1<i). a.rui :::'O'llt ha.if oi ±e 

fi!ca: ~oicie!" b:y wu~l'..ic!; the,e c.ompone:1u 
w: th r==:: a.net piaC:n; :1:.a wash in a giass 
:ontai.::.er. Ulati.ulv =ea;1c:a the total 
.ut:cu.::u oi TC:Z :.isad ~ c..1e :-"..::sa:s. ?er{ot"T':l 
~he !C::Z ;"~e~ as c!.esc..-::aci !.!l ~,fc~-,.c,d =· 
Sec=.a:: -: . .z. ··(:.:nr::t: .. "l~: :-{a. :;_" ~3i.;:; !CZ 
in.stead ,Ji acst0.ae. 

.3rosh s.ad :-t::!3e ~he !r...sida ot :!la c":C!.;n!!. 
,:~rcicne coiiec-=on !!as~ J.!lci d-:e 2io!'!t :!ad of' 
cne iiltar hoicil:?!". 3r..!!5.a a.ad ::!131:! '!gc.:: 3u.::"ac.? 
t;:ree a.mes er ::a~. -1 :!eczssa;:,, !o :::::ave 
·risibie ;:ar-c::.iata. 

"!.z..J Ccr.!ai."ter ~va. J (SiJ;,;:; Cr:1/. Sar:le 
..,,. ... c~tf·- ~~ ;,.. \,{e,J"tod 5 .:4 c•~on J.,. \c~;r~;r .. N; j_., ..• • -~ - ·-

4-2.T ta:;1n;!!r Wa:..;r. 7:eat :he i:pins;?r3 
;,3 :oilows: Mas.a a :lotac:on ai any color or 
CT!m :.::l :Ca Uau.id e.:ttC.::. Foilc·.v rJ:..a :Jame 
proc~d.u:a a:S i.a ~!et!tod S. S~c!l -t.Z. 
··t.-::;ta;er Water.·· 

U.S Slc:.n.lc. Save & ;:onion o{ the TC:: 
'.1Se<1 :or daaauo as a blan.l(. Tak!! :!CO c:il of 
tl:ti.s TC:: di.--ec-Jy from the wash bottle oai.:::~ 
used acd ;iiace it l:l a ,.!ass sample contai."t!lr 
!abeied '-:"C! bia.ak.·· 

~.J .-4.r.ciysis. R.ecorci L':.e <iaca :!!q•.ti.red on 
a sbeet suC:: a.s the one ,howu i:: ~~"t!.r'a SA-1. 
Handle esci:t samoie container as fcilow,: 

4.J.1 wnrai.:iet' :Vo. t (ril~r/. 7:-ar.sfer '::te 
f'tlte!" from L"le samola concamer io a tared 
;.!~a ·Hei¢ui~ di.sh. and dssiccate ior Z~ 
ttou."3 i.?l a das1c::acor containi..;;i :r .. ":yarous 
caiciwn suliace • .:<.i.t:se C.Jntainer :--lo. t w1til 1 

me!!= amount oi TC:: and anaiy-:e dlls 
:-:nse w1ti1 till! contenu oi C.:.ctainer No. Z. 
1,Veigil the dlter :o a c::r.stant wet~t. ?or c:te 
pur:ose ai Sect'!on -tJ. the ta?"!:% ··~:r~tanr 
we!~t'· ~ean.s a dii:a!'2!:c.e oi no =:ore than 
:o ~ercent or Z :::g (whichever is ~aterl 
~e~.veen r.vo ccn:seC"'..:.Uv~ wei~!ng:s ::z.aci.e 2-1-
hour:, apart. R.e?Cil"t the "final 'NP.ilj.l'lt .. :o ti'.~ 
.1 .. are,t 0.1 :ng as t."le average oi ,he5" :wo 
·raiues. 

~..J.:? C.:.nrciner No. : (?~a~ ta E-iller 
!-ll.}ia·erJ,. 3eic:~ adrli:l~ ~!::c rrn~a :":v.:t 
C.intamer ~lo. l to C::o.t,11ner Nu. ::. :.ore ,,':e 
!e•,ei of !iauid E:l t.:le wntau:ter md c.::nrl:::::: ·,;n 
:.~'! an1:i1iySi!! ,haet ·"'nether or not !~i..t~-c&~e 
vC..'"1.lr:"?d ci:urr:-; tr:.:ns;::ort. U' :1otic2abld 
iP.akage oc::-..i.rred. eil!::21" void :ha 3amp;a OI" 

:ake 3te;:is. ,uorec: to ~':.2 appccval oi :i:a 
r'-.dmini:itraior. !o cot'l"ea thi:i anal l"l!sults. 

~ .. ie~su..~ t..1,11.! Ucr....i~ ::l t.t:i.3 ccnum~r <?itber 
"oii:::nemeallv to :l ml ur gra'lrim!!tric:illy to 
::a..s ;. C::ecii to ~ if ~~are fj any 
lpcredaole q-uanrity oi coodense<:i water 
_c:re~ent in the TC:: :msa (look :or a bou;tdaq 
layer or pha.," saparat:on). tr t!::e voiume of 
i:ur:de?:.Sed ~aier a;;,esr:, :ar;e:- t~an : mi. 
saµarate the oil• TC:: fraction :rem t.'le watar 
,'rdc:-Jon usin~ a 3eparatoey funnel. Mua.:un, 
the •rolume of tl:e wate:o pi:au to tJ1e nearest 
d: adju:it ::Jl! stac:.x ¼as moisture .:anumr. ii 
::ec=acy (set'! Secoon:3 d.4 .. ad a.SJ. :-Je:i:t. 
~!\1..--::c: tile water oi:ase wit.'l. s,wera! :!-ml 
;:ornor:s ui TCZ until. by ·n,su..i obser"T'!rion. 
,1.':e rcz dot:& not re?l'love any additional 
-:::rganic ::aterial. ::n;,crate t!!a ~mairung 
water ir!don ro drynes.1 ,.t g3•C (:ro·:=;. 
cie:1ict:::1te for Z4 noun. and. weii.~ io tile 
neim!st O.t :ng. 

T:i!at :ile total TCZ 5-nc::too lindudlng TCZ 
:rem ~'le elter container =e and w::itl!l' 

oilase e:i:-c::-actionsl as fc:Jow:s: Trac./lil!r the 
're::: and oil to a ~rad beas.er md avaoorate 
H ambient temt:ernrure and pl"!:!!sure. The 
~v,iporacion oi TC:: f:om l.':e ~oiur.on :nay 

:aki, sevenl iiav5. Do not des:•:c'ltt! ,he 
icJ.moie 'Jnnl :::e :soiu:'ZiJn :czact~s irI ~t"i!:)ar?.rt1 

,:~:1icant ·:otun:e or •.!!!nl :he odr.r ,>i TC:::: i~ 
:v1t datec!ad. t.Vhc:n :r a;p.aars \i':a1 ·he TG 
:--:a:: :11~;or.:£<aci. desic::ara ·.he s~L-:1;,1~ ;r:d 
·,·1e:-;.: :t :c :;; .. !!r,ur ::1c.:;r1:.t;3 :~ ,;tH,;1n a 
·:;cr.srant wei!Z.Or·· (as Cei:ned for C:nntair:er 

:---;.J. t aCova). t:·H! ''!otal .. ,..-~t;i~t·· {nr 
C.;ncainer >i,,.? is the 5..!...i1 '1i :he ~"~oor,:ad 
•Ji:tttlC~iQ(C 'Nt-!!<li":t Of ::-:e IC! .. tJtJ ~~u· '-Y~(e!'" 

µ;.._ase fr:1c;;.J~s: ~e;:on :!':e t~suil3 ~n tile 
na~rcsc Q.l :ng. 

{ . .; . .: C.;ncatf1i:r ,Va.:; /S/!ic= Gcf/. T::!3 
.;:ai:, ::iav '.-;a ~::r:du.c:.e,j in :!~e :1eid. \·~-!i;!'! ·:"".~ 
1cent ::;1iica ~ei (~r s11tca i21 ~1u.1 i;:'!n1u1erl ~a 
:::i:: ~t~at'P.~H n.J J :.;si~g a O~i4i!CS... 

4-.J • .; ·--:-cz 3/a::."(·· C.:it1~i:-:er. ~:t:ci~U:-'! 

:·cr i:. ti'::.,:; ci::nc:itr.c!t ei:.har •,niu:::~!ttcaUy or 
r::i•;i;r.r.tr:·::~!i:J. Tr.:ir.s:ar :::i? iCZ to a cared 
z_.=.v .. mi tP.~ki::t and. f.f•:::r~ornta to dr-yce~s at 
an!bient temoeratun and :m~s~ure. De~iccace 
for H houn ~nci wei-;.'1 to a cocmant weight. 
Re;:on :be rasuits to ,,te nea~sr 0.1 m<,;. 

~ate .. _;.,,, c:C:P.r ~o f.:cili!ate the 
ev:.oorauon oi TC:: lio:ud samoies. :hi:~rl 
1ac:'lcie:s mav Ce dned ·::: a ccntrt'U~d 
ta!:t?eraru.re· OVtl!? :Sl ternµP.?"dCtlr!l!S U!J li'l :.JQ-:C 
ilC0·~7 until cbe Uqui:i (s ev;;coratad. 

5. Cciiarr.uion. 
C.l~:brate U'H! :?a.r:::;1b.~ ti'ain r:=m-oone:-tta 

.;c:.,r'1)n~ to rhe !r?cic.aleri. sectior.s of >,,t~thod 
3: ?~oue Noz:ia ~5.::, ?Hot '!\:be . .J...ss~:.'I0iy 
(.: . .z;, ~le:1.:m~ ::iys:ec:: : .. ~.JI. ~obe i-!~•Her 
t3.-ll. ,en::1.1era,1.:re Gdu,ies iS • .:J. L.:a:~ C:iec.~ 
~i Meter.~g System (5.aJ, .mci :aro~P.ter ,:5..,·1. 

:3. C..J.ic:.iiaa:;ns. 

a.1 ,'ica:etrciarure. S.a.ce a~ a: .\teched 5. 
Sec::cn 5.!. ·,vu .. '1 :!'le~wi...""::; ?dcihi.;n.s: 

~ = 7C! ~tank :--asiciue c=r:csnttation.. :n;/ J
~,t( = i'vlas3 rii ~stdue oi7= ,1ftcr 

~vca9.;:-at1crk :::~. 
i/ x..:: 1/oiume '1i w;ue: co:ir.c:e-ci in 

~rc:coi!C':!or. mt 
V 1 ,=s • • .1 ,:,iur:-:ei af TCZ bi,:n1:f. :ci. 
\\,..a Voi1J.me 11i 7G u!letl 1:i wa~n. i:lL 
11\' ~ ::s 1N i:HUlt Qi r~,;tdue ut TCZ w11s:: •. "::~. 
;:>,.,. Oanstcy 11i 7C::. :.i~/ ml [sae !.li.i~i 011 

:omet. 

5 Z Ort c..,s Meccr T<?mpercxt~re :ir.d 
C,'iri't..;.t,; P~ssure Draa. C'.stu; '.~~ da::a 
ui.;!a1J.'lcd in t:11, :P.~t. :;.alcw.iaa: 1.;a :i·tt?r~ge 
d:-J ;:is ::e!er ~emper:;.n:.:a and aveC"'d'j~ 
onfir:2 ~res~u.re d:-o;:, {sag Fq~~-, S-l :Ji 
,\{.:rhcd SJ. 

5 . .3 Or; Ciis VcfumP.. U.'.:lang the <.!a:.; from 
thi., te:c:st c:1ic-.. 1iate t/ ='..c.aJ Oy 'J.5ir:; E~uar,on 
.;,..1 of ~tctr.od 5. if c.?.<:S'13ar/, a:::;,i;;t :he 
'lnlume for l~>.1,;~g,:s. 

3 • .;. './oiumf'I of Ware!" Vapor. 

I/""''"'= K,(V,4 -;- V .,.] Eq. SA-1 . 
1Vh~t-e: 
:<, -o.w.:J m•/ mt for metr:;;: ·.!Jlits.. 

=v.C-\707 i! 'i 1ni for '::::5'.lisil ucils. 
5-.,:::r V .,..,wil V 1')~._ 1/ ... 11,l~ ~~- .;.~-:z.. 

Note.-.n tatura<ad or water ci.-oci1H-laci'!,: 
.;s:! 3tream::1. ~·-'t.J c:aic-.:iatior:~ oi ~ne moi:St'J~ 
c.-mt!!!1t ~f ·~':e. :1tac.x gas snail be m:ici2. on!:! 
:rem the ,n:1;:i.nger 1nd ;,reec!lec:or anaiysus 
[Equaucn.s .:A-1. ,wi 5A-Z) and a ~ac:mci 
:rem :::e a,:su=:tition of saturate<1 conciit:0:1:,. 
·n:e iow~r :,f th~ t·wo vaiua:s o{ :-:tOiafUrt! 

contgnt shall 01! con.:,1cie~ cor:""ect. 7ile 
procaci!l.1-e fo-r ciate:-:::.::iin~J tha rr:cisture 
coo.tent based 'J:on ~ssumorion of satu_-a~ad 
c:Jcciitions :, .~vP.n in the nOte oi Section 1 . .2 
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, ·· .\.(t!thoa 4. ·::or ir. ... i:ur;:r.s? of ~!7!.~ :':"'t'"' 1 :-:-,c;_ 
:.-::.: '4'-'C!~:"lq~ si.,c:< z:., r~~-;:=.;i·anii;:1 ;";-:,m 
~ .. ·~··:'!? 2 :n,i:/ ,j~ •iS~J 11.) ~::;~~ ·~:~ 

. . . --:.-:~a:--:-nrn:n:nrt. _::r•1·,;1~~!l ~.": <.H ~:":."!l ,:;c:::.:r1r,:: or 
· ·:".' ::":--;~ur.:-t :~:.:=r1~:--..:r~ '-~!'!::a:-;_~ ·.:,n::;n 

,·c::.n1. 

~~-a 7i1tt'!/ .~"!rt.1,...:1:~-::a ~-:.:~:•,•;~L Cu:~~l~f! 
1!'?~ !oi;:;i p;P''l'.tC".Jlar~ 1:a!:•;'J f-:-=m t;'i:11 ~:: 1""'1 nf 1~? 

-~.-,1A/d~ ,·1Ctc11~P.rl fri:t.:: C, .. :::ai:"?a~ 1. .!. ann 1 .. 
:.~5~ rhP. ·iCE bi~n~. 

'" H ?ttrr_.f:::iar~ C 1 ,--::.·.,,·::rr.tf:,n. 

X-,=0.C01 ,/m2. 

1;.10 {.;o,'f111P.t:r: 'lr.r-::tu1.-: tJ:-:d .1r,.~.:·otn.;.:~ 
.:?esuit:~ .. \,1~thori 5. ~l'-:~::.:r, 5.l! .1~J ,i.JZ. 
:-~SOP.C!:VP.fy 

7 Sii-Jlio;;rnotw 
The brhlJ?:~aO::y f"rtr ~aiw/np1!':~ \!i~f!'hi<l 3A 

:~ the :-1ume ~s tor .\.fe!rhJ..! 3 • .:~r.rtcn 7. 
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Alternate Method l-Oetern:ili:ation oi the 
Opacity of E.:nissiOt!.S F= 5!.atiaoar/ 
Sauras R.emc,udy !ly Uda.r 
(~ethod 9, Alternate )famed l :idd.ed 

by~ FR 53148. 0~ober :!3. 1981} 

T'.ii:s altar::aca ::iethod provides the 
quac!itaCve ,is!a:-=i::.aticn cf :.he opacity oi 
an a=.is:iion.3 9iu=:.a re:::ote!y Oya. oobHe 
!id:ir systa?:1 [laser r-?dar: L.b;l:t Detec:on and 
~an~..:::;J. ~-:a :Jet.~oci include~ ;:-cce .:u.'c!, 
tcr the calib:-a tion of :1::e Udar and :m::cetl-:.:..~s 
to Ce used in the :1eid for 1le llda.r · 
deter:n.ination oi ;,iw::1e opac:ty. TI,e Uciar is 
used :o :::easu.'"1! ;:iu.::e opac:ty d~ either 
day or =.i;h.tt::::e ::ou.~ 1:ac.zusa it c~ntal.113 tts 
own ;,u.!sed light sc..,1:es or !.'":lillctter. 71::a 
ooer:itian oi the liciar i.s cot de!:lendant uoon 
ar::bient iig.iltt:ig c::c::iit::on:s (Iigb.t. darx. mcy 
or c:oudy). 

TI-le Udar :eci:a.-ti3m or teci:n.ique i:s 
applicable to ::::easur.ng plume opacity at 
numerous wave!en¢.l of laser :adiatio!l. 
However. the per:or:naru:a evaluation a.i::d 
calibration te:st ;'l!:ru.lt.1 ;iven i.n sup;::ort 0£ 
t!li:s :::e!.!iod apply oniy ta a lidar that 
ecploys a !".iby (m light) Lauer [Rafettnca 
5-.lj. 

1. F:i.•u::ipl~ ar.d Ap_r:iic.::!::ilit; 
Ll l'n.adpie. The opac:t:, of visible 

mti-'llion:s from 3tatiollal"/ ,ou.'"C2S ( 3taCX.S. 
roof 01erm1. etc.) i:i :::aasu.""!ld :-e=tely by a 
=bile lidar (laser radarj. 

t.Z Appiicabillt:,. This method is 
appilc:i.bie for tl:e =not.It ::u11uur.emmt oi !h1t 
o'Qact:, oi ·ri!14ble e.c:ul!i,ian.s u-,::Q 1cationary 
,o=s during both cigiltttl::e and <fayfrg.nt 
c::ndition:s. ;::u.~uant t::1 .\0 CTR l 80.ll(b). It is· 
abo aooiicable for !:le calibration and 
per:ior:nance verification of tb.e r::obila Uds.r 
for the !":'leasurement of t.l:e opacity cf 
emissio:i:s. A pericr::::iant:l!!/ d~i~ 
,pecmca,;on for a buic lida:r 31:st!!.!ll is ilio 
inc.or;xir::,ed into t.b.i.s a:etb.cd. 

l.J Ociimtiorui. 
Azimuth a.m;.ie: The an.;ie i:: the ::or-.:ontal 

piane that designate.s where :he !a:rer beac i., 
;:oi!lted. lt i.s i:iea~ f..om an a.-bitrar-/ 
O;(ed reierenca li.ae i!l that plane. 

Eadc:sc.atter: The ,cartering of la=er light :.:i 
a d.iredon om,osite co t.'lat of tl:e inddent 
la.ser beam due ta r-eiledon f..om partic-.:.iat.e:, 
along the bea.m':s atmcspi::eric ;,atll wil.ic 
:::ay i..:lciuda a =aka piw:ne. 

Sawc.attu ,ig:nal: The genua.l t= iCl' !ha 
lidar ~ sismal wi:l.ic re:ru.lt3 from !a.se 
light being ba~cattered by at::los-p.heric and 
,make plume par.ic::tlate:s. 

C:inveri;enca.wta.n= Tha wtaace from 
the lld.ar to the point oi overlap of •.!::e lidar 
=iver':s field-of-view and :he laser bean:. 

E!,mition an~e: The angle oi inc:iliiation oi 
the laser be!!.lll ref=Cl!d to ::l:e hor±:::mt.al 
plane. 
Fu~= The ~oa of t.!::a at:r::lcspire:!t'i 

path alo.ng tl::a lid.ar !ine-,f~ight beyond er 
bei:tind the plume being :::euured. 

!.idar. Ac:onym for Llg.ilt Detl!don md 
R~ 

Lidar ran~ The range oi dfatanca from t1:a 
Udar to a poio.t oi iilt!r"..!lt along :b.s liciar ili::...
oi•!i~t. 

Near regj= 11:e ~oa oi ths atmospl.!1!rie 
par.11 along tha Udar l.i:::e-,i--$i~t be~ tba 
Ud.ar's e:mver;enca wta.n~ an.cl tl?a p.h:u::u! 
being me:iis-.i.--eci. 

Opac::ty: Oi::e l!ll!!UI the optical 

1:":.::.s:::ittanc3 oi a sr:::.oke ;:lu..~e. sc:-:?!?1 · 
tar;et. etc. 

Pick i.llte:-,al.: The til:::?. or :-?!lll:e inte.""7al.S in 
the !idar bac.1<.scatta!' s:;n;tl who~~ ::::inimurn 
avara;e ai::;:litude :s used '.o calcclat!! 
opacity. Two pie.;.. i.nraro,als are rt!qui:ed. one 
in t=e :t2ar !'~g:ct:1 :?!:cl or:e ~ ±e :ar ::gicn.. 

?{u.me: l.1e ;:iw::e :lei..-:; =ieasu...-ed by uar. 
?tw::e si~al; T:.e bad:sc:rner ?i;nal 

:a,ci :ir:; f:-c~ ~":e laser ~;ht ;:cise ~ef3ir,4 
±..-o~api=e. 

!./ .R 1 co~=::cr...: 7:"!~ c:::r.!C:::::n :::acia :c: 
the systematic cieC'l!ase ill !id.ar backscatter 
signal :i.mplit".;;.de wit.'l ::m;!!. 

:\aie:"(lnca si~al: T'.1e bac.xscatte: si;:::al 
r~uit!ng f..om :.':e laser liµt ;,uise ;,assi.q 
±..-ouszh ambient ai.t'. 

SaC~!e !.!lterval: La"le ctz::e ;:ariod be~.ve~n 
!U=ssive :1amt1ies tor a diltital si'Zllal or 
bet'...,een.~c::as:s1ve :nea.:i~:::.ents for an 
anaiog sig:nal. 

Signal .spike: An abrupt. momentary 
u:u=eue and dec:-ea.:ie in sig:nal amplitude.. 

S<::ur= The ,= being ta,sted by Udar. 
T'i.Cle c-e{ereace: Ti.le time (t.l wae!1 the 

laser pulse et:?.?"g!!S i::'tlm the laser. u.sed a.:i 
the reierenca in ail lid.a.r til:::e or :-z.nge 
c:ea=mentll.. 

z.~ 
The lllcoile Ud.ar c::ti.ibraced in a=r::iance 

with Paragraph .:l oi tbia method lhail U3e t.'le 
following procadu.res for ~mcceiy ::::easurm.g 
t.t::e opacity oi ,tatio.n.a.ry :our-...a ei:issi= 

Z.t Ll.iar ?tlsiticn.. The !id.ar sll.ail be 
;c:sitioned at a cl.stance f..om the ;:iume 
Jui.tic::ant :o proviaa an l!IlCbstr.iCU?d ·new oi 
t!:e so~ emis.a1cns.. The plume .:nu.:it be at a 
n..n:;e oi at !ease ~ oeten or thre,, 
:::n:•.se,:o.;;.nve picx inter~w (wh.ic.':ever :s 
greacerj u-,::m t.':e iidar' l tnn.,i:rutter/receiver 
corver;ence wcanca alcr.; cha lin~£-5i~t. 
Tha maximum e!Tedve opac:ty .::eesu.""!lment 
cii.stanea oi the !idar ::i a fu.nc:ticn ci !oc:il 
at::::1csahe!'ic condition:r. !astt beam diame!er. 
and plume diameter. T'.1e te,st ;:osidon of the 
lidar ,hail be ,selected 30 that che cii.ameter ci 
the !a3ar beam at the mea:ruren:enc ;:0101 
within the ciume shall be no !;;:ner than 
th.--e,e.fourtbs the olume diamete~. Toe bes.m 
dietneter is c.ik.t!ated by E.;uarlcn (A.',11-t): 
D(lidar}=A-;-RJ,.,o..;s iJ[P!umej (AMl-t) 
wher-e: 
D(P!ume)•ciiamete: cf the plw::::e (=), 
ciJ=-!aser beam diver;enca me~ in 

radians 
R=range i::'tlm the lidar to t.'le ~o= (c::nj 
D(Uciar-diametu oi the la.ser beam at range 

R[=I. 
A•ciiameter of the laser beam or ;:nilia 

Wnffl! it !eave:, Ullt la.sff. 
TI-le lid.ar =;e. R. is obtained by ai.cli.n1J 

and firing the la.511!' at the emis:siorui ,au.~ 
struc:'..:."'lll immetilatelv below the outlet. The 
ramje value i:, then determined f..oltl the 
bacl:.sc.:itter ,i~a.! wh.ic:: c:in.:sist:s of a 3ig:nal 
!pike (l:'l!ltu."!1 i::'tlm ,ou.ra s~.i.-el a.ad t.b.a 
atmosci:ieric bacl:.scattl!I' sig:nai [Referencs 
5.lj. Til!s bacl:.sca1ter signal .should be 
=rcieci. 

When then L, .:::ore. th.an one = of 
emi.:iliion.s in the immediate vid:!itv oi the 
plume. the lidar shall be ~siticned ,o that 
the !uer beam ;:iasa.as d::.mugi:1 oniy a single 
;,iwr.e. E:e-it from any interier!!n~ oi the other 
;,iume:s for a tninicnum oi ~ :neter.s or ~ 
c::lrt.se'C:lti"V1! picl: inter,ai:s ( wil.ic::ever i3 
~aterj in eaci: ~on be:o~ :illd beyond the 

;,h.:me aion:i the !inl!l-<li·-.1ghr [ de,arnnneci 
frcm Ule bac.ucatter ~t~aisj. The i:c:;;:r :;i:tall 
·uutiaily be ;:ositioned so :hat its lL-1~.,,i-,:;~t 
is aooroximate!·, oerner:dic-:iiar :o tn~ olu.ne .. 

,.v~en messutin~ cS~ o;,ac;:: of -ar:-::s·:no:-::x 
:':-om r-eetan:;uiar oudac ( a.~ .. 1ocf :-=:::nitoC'3. 
ccen bag!'locses .. ::cr,:ci:-:~.il ;~..:c~~.,; . .:~c.:. :i':e 
liC.:.: 3ha'i! :le ::,iacad i:1 a ccsaior: so :,.~.:at ttl 
Ur:e-of-si~t ts· api;:rcx:.:a·cai~' ~et~'e!"~ciic::1.ar 
~o the lon~~r { :na1orl a:cis oi t.ha out!.;t. 

z.z Lldar Ope~:ino::ai ~ast...-ic:!:::ts .. 72:.a 
tidar :-ei:~h-a!'" !r'lall ~oc :'e ~eci ·.,~tt.~..:.;:, .?!l 

an!?-le oi : tS' ( cone an;ie) oi t..'le S\lll. 
This method shsil ;1.ac be 1.!Sed :o 1-:-:aka 

ooaciry :neasura!'!:en.ts 1f !i::1.J.:ciars!cr:-:::s. 
3no,,·stort:ts. ::all 3~0.r::13. htg..i'l ".Nl!'!ci ~1;:,. .. 
ambtent dust !eve:s. fog or omer 3tt:1osphe::c 
conciitior1s c::iuse c!:e re.ierence sirpals :o 
c:insi:stently e:tC;?!?ci :he li.c!:1ts $peciiietl in 
Sec:-ion :..J. 

Z-3 R!!ierence Signal Re~..tiremeno. Or:ca 
placed in its proper position for opaci:7 
.ne!lsurement. the laser i.s aimed and fired 
witll the !ine-of-~ight nesu- t..ie outlet height 
and :elated !::.crizontal!y to a po~itio:i c.!ea.r of 
t.'le source struc~ and the assc::u!ted 
;iiume. The back.!!cat:ar signal obtamed fr:::c 
t..'tis oosition is c:illed the a.moi,mt·ilir or 
reierenca silt!lal. The iidar ooerator shall 
in:spect !his 3ignal [See:ion V oi Reiarenca 
S,11 to: (ll dete=ne if t.'le !idar Une-of-5i~t 
:s irae f..om i.nterierence fr,:im ot!:er ':l!u::::es 
and from phy:ncaJ ob:str.Jctico:s ,:.:c· as 
caClies. cower Un~. etc... for a rn!=:::~ oi .;-0 
:::eter:s or t.l:!r'!!e c:in.sec.itive cicx inre:-,ais 
(wil.ie.~l!"leri:s greeter) in ~sch ~on bsiorit 
and beyond t.'le p!u.c::e.. and (Zl obtaia a 
qualitative r.ieasun of :he comQ<;tenei1:7 oi t!:a 
ambient air oy noting any si:;::iai spike!!. 

Should there be sny 3ignal s-cikes on the 
:eierenc:: 31smal ·Nitbin a :::i::i::.:n= oi 30 
:::eier:s or t~ c::m:se,:,-:::ive picx lnter.-ais 
(wrt.ici:e-ver i, g:-ezt!-:-t '.ll ~aC'..t ~;ion be(o~ 
and beyond tl::e piurntf. :.~ .. l~3er :hall be u..-ad 
three ::10~ time~ ttctd ...ii.? ocer.!t~r ,nail 
ins-ce,:;: :::e :"(!!er-en!:?! :i;na;.: on :::e d.is-ilav. !! 
the· 30tkefal remain.,. :he az:..nuch an:zle· s::ail 
be c:ia.n,:il!<i and t!:e abo\'e :::roceciuri:s 
conduc:~d a<Zain. l! :.he :01.~el sl cii_.aoce:i:-s in 
ail ~ reiere:nca si-.mais. ti:le lici.u !ir:e-<ii· 
sigiit i:s ac::::ptable ir"tl::ere is shoHiJ•ihot 
consisienc-/ and t.'lere is no intede.~nce from 
other ~lumes. 

S!:ioNO-ihot =iste!lc-r of a se,:-ie.s oi 
c-eierenc.a l~W O\'er a period of :-w,mcy 
3ecatld:s- i:s venfied ill either of rwo way:s. (1) 
Th:: lid.ar ooerator snail obsel"V!! the ~i~ren~ 
signal amplir.;;.des.. For shot-'.O·ihot 
ccn.s~te.-tcy tl::e ratio oi ~ to R. [ a.m;,iit-.;;.des 
oi tile nes.r a.i::d iar region picx i..oter,ais 
(Section Z.dl)I sheU vary by cot more tr.an = 
5$ betvinN!n 3ilot:r. or (Zl t.'le lidar ocer:icor 
shall aci:ept any oae oi tl::a c-eia:imcs :ri:c::a.ls 
and trest t:!!I otl::er t-..,o as plume sign.a.is: t:!an 
the opacity fet" eaci: of t!:a :tub!l"':;uent 
reierenc,, .si;::al:s i:s c:alc::hced (E.::;u:.tion 
AMl~l. F'o!' shot-to-shot r,on.si3t:::ic-/. the 
opacity valu~ mall ce wH.hi.n = J% of 0% 
opacity and t.b.e a:sso~acad s. 'lall!es l~ss 
t!:i.an or equal to 69S /full scale) (Section z..s,. 

I! a .:iet oi ~ierence signals fails to :-.:::et the 
c-equiremenu of~ sec-.ion. t.'i.en a!.l :iiun:ie 
.ii;rw., [Se.:ticn :Uj =em tha iast set of 
a=;:,tab!e ~i=cl! si~:s to the :ailed set 
shall be wc::u-ded. 

Ul !nitial and F"i.nai :\e:e:"(ln~ Si;nal.3. 
Tuee c-eieren~ si;n.als si:lail be obtained 
·Nit.bin a 90-:!ee:::nd til:::a ;:eriod ;:r:ior to any 
data r..:::.. A fulai set of~ reie!'1!::c~ signals 
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mail be obtained wtt.'an ti'--ee (3) minutes 
airer ~he comcienon oi the same data :-..:.n. 

:?.J.2 ra~::lor--.:ii C::.ce:-:on for Adciitian~l 
R,:!ierence Si.:;;:ais. A.n adc:itionai set oi 
reference siitals shall be obtained dt:::::; a 
data t"'.:n Lt u1e:g :s a c:':an;e tn wind dit:?ctio.i 
or ;ilume d.."li: at 30• or :::ore ::-cm t.'te 
C!rec:i.on t.'lat was ;,ravaient when d:e last set 
oi reference ;i~ais were obtained. An 
addinonai set oi :'1!!erence si~ili snail aL10 
he obtained 1i ~.ere ts a ;::an:-g ~ am;lituCa 
in et!.'ier tl:e ::ear er the far :-e~on of :he 
olu.::e si1:r.sl. that is ~ater :tan ,;;; oi the 
~ear sill:r.ai ampiituaa :ind tius ~e L.'1 
ampiicude .emai..::.s for :o se<:::mci.s or :llO~. 

2.i P!ume Shmal Requirements. Once 
proi:eriy aimed. ·ti:e lldar is placed :n 
09e.":ition Wttil tl:e norr.u:ial pube or firu::g 
l'3te oi six pulse.1/:::.inute (l pulse/to 
se<:onds), Tae ildar operator shall observe tha 
plume back:scattar si;nai.1 to deta?':!!i!le t.l:e 
o!!i!d ior additional reie!'e!lce si~ais as 
reoui.red by Sec:ion :::.J.Z. The ::iiume si~als are reccrtied from ildar start to stop and a.re 
called a data run. The iength oi a data :uc. is 
de!e!:ined by ope!"ator di5c.'1!tion. Short• 
term 5too~ ai :.lle lidar to re,::ortl additional 
refarena s1gnai.:s do not C003rit'.!te t!le end Ot 
a data run ii piume :'lignals ill'l! r.!:swned •.. 
Wltl'tin 90 secor:d.:s aitef' the l"l!te.ren~ signai, 
have bee!! =rtled. and the total stop OI' 

lnterrupt time dee:, not exceed 3 m1nutee. 
Z.4.t Nan-hydrated P!w:1e:,. r:~a la:ser

shail be aimed at t.'ie ~on of the plw::ce 
wbc.'t dfa'olar:s t.'ie ~ate:,t opacity. ::,e !idar 
ooe!".ltcr oust •n.:suaily verif"! :hat the :aser i.:s 
aimed cleariv abo~·e the sou.--:e !!."'-it st.-.:tc:uze. 

:u.: Hvd.-ated Plu.:nes. r:,a lidar w,il be 
Ulled to mea:su.re the opac:~ a{ hyd.--a!ed or 
so~led :sceem clu..:e:s • . ...s listed in ti:e 
refe.r.mc:e method. :..here ar.! t'i<O t}'1'es. i.~
attached and detached steam plu.r.es. 

Z.·,-=.t Attached Steam Phune:s. 'Nher; 
conciens.ed water vapor is pr::!,ent within a 
;iiume. tidar o;:aciry :::ieasu.-e!'!'!er:ts shall be 
made at a point within the re!!1dual ;,it.:me 
where tlle condensed water vaoor is no 
longer vi:siale. The las.er snail ba aimed into 
the most deme r-e-gion (~ion of highest 
opacity) of t.':e ~idwtl plw:::e. 

Clurin.; day li;l':t houe the !idar operator 
locate:s the most dense portion ai the ~idual 

;,lw:ne visually. Durin~ ::Iighttime hours a 
high-.ncensit'"/ sµatl.l;b.t. nigh: ·r.sion sccpe. Jr 
[ow H~!lt levei ~/. arc.. c~n Oa !.!S2!! as ar: aid 
to !ocate :.:e residual ;iiwne. [f visual 
dater::-Jnaticn i:s ir:eifac:ive. the !idar :::ay be 
usad to loot~ tha cost d:nse re~on oi ~!:.s 
.esidual ;,lw::ie by .epeatecly .:1easuri~ 
opacity. lion~ the longitucinai axis or center 
of the oh.u::e fr-om L.'°le emi::3ions outlet to a 
;ioint just beyond :.'le steam plume. The lidar 
coer:ator so.ouid aiso obser-:e c::icr 
dii:erene2s and p!wne refiec:h,cy to ensure 
that ti:e ildar is aunetl ccmi:ieceiy ....-,thin the 
.-esidwtl oiw:ne. I! t!::e ocerator does not 
obtain a clear i::d.icadon oi the ioc:1tion o{ the 
re:sidwtl ;iiu.oe. tl::.is :::etl:o<i shall .:at be 'lsed. 

Onca the t'l!gion of b.ighe:1t opacity oc the 
residwtl plume ha:s b~n located. ai.tni.,g 
aciiuatment.s 5hail 1::e mada to the laser line
o{-~ight to co~ ior the ioilo~ 
movement to tl:e ~on oi highest OlJdcity out 
oi t.l:e ild.ar ilne-o{-;ight ( away from tile iaser 
beam! ior m.01"! than tS secoads. expansion oi 
the stes.m piume (air temi:~t= lowers 
aIJ.d/or relative humidity iacrease:Sj ,o that it 
ju.st be~ to enc:ea6 on the fieid-o{-view of 
tlle ud.ar's ootic:tl tei~aioe t"e1'.aiver. or a 
de=as.e in ·the ;1i:e oi th~ :steam ;:::u.-::.e (air 
:emoeraturtt ~'ter aJJ.d/ or relative hUllllciity 
dec::-easesj ;o that ~ans wit.hill t.'ie ~e!liciuai 
piuma whosa opac:ty i!I hi~er t.'ian :.'te nne 
beill.g monitored. are p~seat. 

:..u.z Ceuc.:ed-Sles.m Plt.u:::ie,. When tl'!e 
water vapor ill a 'c.yd.'"llted ;,luma conden!les 
and beeornE!!S •risible at a f..!lite di.5:anc!! from 
the staci: er so= em.inion.:s outlet. the 
ocacity oi the emiMion.:s ~hail be :nea:1~ i.Jl 
the ~on oi t.l:e plume clee.tiy above l.ha 
emi5.:iion.:s outlet a.nd :ieiow c-onc::ensation of 
t!:e water vaoor. 

Dur.n.g daylight ho= t.l:e tidar o;,e~tal":! 
call visually determ:::e if :he steam ;,lume i:s 
detachl!1:l from the stac.:i: outlet. Du.r'.n.g 
:tighttime hours a higil•intensit:1 spotlight. 
:tight visiozi se.opa. law li~t level TV. etc.. 
c:in be \l!!ed a.'I an aid in determin.i~ i! the 
steam oiuma is detached.. !I vi!lu.al 
dstermination is ineffecu.·e. the liciar may ba 
u:sed to detetmille ii th-team plume i, 
detac.'ted by re?f!atetlly measur.ng plt!llle 
opac:ty from the outlet to the steam piume 

along :!:ie pl=e· 3 longm.1c±ial l.~s ot :enter 
!i::a .. ~e t:C:i: ope!"'ltOC" ~hou!c:i ¼i.~o ao,er,e 
c=ior dif.:2!"!nC~!5 .:iaci ~! 1..:...-:-:.e :'"'!t1~~!!·."1~'/ to 
detsc: a detaciled ~iU:e. ii d::e op~nt::r =:ces 
not oO'tam a C!e:1t fn.d.icaoon ci. ~.b.e {ocation of 
th~ c'.e?ac..~ea ?iu.:ne. !..'11s ~et.hod shall =at ~e 
used !o c~ opac:r-/ :-:tea:su.rernents ber:wi:-:.n. 
!he outlet and t.':.a detached olu:::.e. 

Ona tbe deter:::inac.cn ci a detaci1ed 
Hearn oiume ha.1 ceen c:::nnr.:::ed. :.'le :ns;,:
,hail be aimed i..'ltO :i::e ~~en of hi+'leSt 
~9acity in the ~iume bet"Ween t:la <Jue.let and 
:!'la fol"t:l.ation oi t.::e ;teaa piu:::::e. Aimir:g 
udjt:3c:::e.nts ;hail '.=e made !o :be iidar's l.ir.e
<ii•iight within t.'ie ~!=a to correct for 
c:iaa~es ill t.::e location oi ~e ::::est de.::se 
re<gion oi :.'le pluml!t due to cb.an~es in w;.::d 
~irec!ion and spe,id or if the detaci:e<i :steaa 
ol=a moves closer to the :sour-..a outlet 
enc::oacfu:ig" an ihe ::::oit de:13a~on al the 
plume. l! :.'le datac::ad ltes.m plu:::e :silccld 
::::ave too close to the scur,:a Ollt.\et :or t.':e 
liliar to maxe intar:l!r??nce-ine ooacit'"J 
::::easunmenu. ,!:ia ::::etb.od ,it.all act ~ used. 

Z..S Fleid Records. :.t addition to the 
.":!:l:ortiing ree:::mmendation:s li3tetl in othef' 
sections oi t.r.i3 cneti:od the foilowtn.g =i:6 
snouid be maintain!!!±. i::;.cil o!u.c:l!t mea.:surl!d 
silouici be Ulliqueiy identifed.. The nace o{ 
:be factlity. ryoe of fac:lit:'/, ei:1s.1ion ,our::a 
7!)e. ;eo,;:r:ipnic location ai the Uc:!.ar ·-¥it!! 
rel!pec: to the ;,iume. ai::d piume 
c:anc:er,stlc:s ;hauld '::e recorded. The data 
c,f the test. tl'!e time oeriod that a 30U.'"Cl! wall 
::ionitored. the time {to t."tl! r:ea.~st 3ec,::ndl ot" 
~ach oi:ac:it'/ ::iee=.!!nt. and t.!:e -'ar.1-,:'!e 
inrerval .,itouid ai-'<l be :-e-c:,rtied. ,.1e wind 
.c~ wt::d direc:ioa. air temoerat'.ll'!!. 
:;;ative humidity, visibility (:::easn..~ at t.'-e 
lidar's position I, and c.:oud c:JVe?' 3i:oui<i oe 
=rtied at the besiru::in~ and ?nd ol eac 
'.ime ;:e.'"iod for a g:ven sour,:a. .-\ 3,a:ail ;ke!c.:: 
depic:::i~ the tocatioa oi the lasef' be!lm 
·Ni thin t..'ie plume ,h.ould i::e r!!"..:Jrtied. 

lf a detaci:etl or attaci:ed 3team piume :s 
c1?"!!,ent at the emi.,eions sour-~ thi.:s fact 
~ould b<! recortie<I. Fi~s AM14 and .\.\'11-
a are a:..am;,le!! ai logbook fcr?"'..s that :::ey be
~ to re,:ortl :!::is type of data. Magnetic 
:ope or ;:aper tape may al30 be •111ed to =rd 
data. 
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(o) Fltume Signal. 1/R2 Corrected 
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(a} · Referenca signal, 1;:-i.2-corr;ctad. This reference. signal is for 
plume signal (b). Rn, Rf are chosen t.o coincide '"'ith I.11 , If~ 

(b) Plume signal, 1/R2-corrected. i'ne plume spike and the decrease 
in the backscatter signal amplitude in the far region are due to 
the: o~acity of the plume. !n' !f ara c~osen as indicated in 
Section 2.6. 

Figure AM1 -I I I. ?1 ots of Li d'ar Sacksca ttsr Si gna 1 s 
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Ui Cpad!y C..tlc-..tlation and Data 
Ana!ysi3. aafe!T'~'l'.l to tl:e reie:i:::ca si~ai 
and pium!! si~s.iin Fl~ ,-v.,11...;IL the 
measured opacity (C,) i.a ;:er,:ant for esc.~ 
Udar :nea:s~~!!'tt !, cslc-..tlat!d usi~~ 
.Equation .-\..\11-Z.. (O~=l-T,; T, Ls the ;:!u.:ne 
rr:tnsm:ttanca.) 

0 9 = (lC~) 

where: 
r ..... near-f'!!~oo pic.x internL sisµ:a! · 

amplitude. piume signal. ti R • cor:"!lc-~d. 
k=iar~on pici: intuvai s~ amplitude. 

plume lilJXW. 1/iP c=c1:eci. 
Rs.-=nes.r~on pic.x u:ta.-ral 3ignal 

amplitude. rere!'fflc:: signaL. l/R • 
o:i::-ee:ed. and 

~ ... (;.r-region pic.!c: inte."Val 3ignai amplitude. 
e-eierenc, signal.1/R~c:i=cted. 

Tl:te 1/R 2 correction to the plume and 
rei= si~a.i ampiitudes Ls =de by 
:nultiplyin!g the am-pUtude fer eadl suc::..~sive 
3amp!lt interval f::-::im the t:i.:::e t"i!Iet"'..nca. by 
the ,quan, oi the !idar time (or raagel 
~.soc:ated witll that ~=le inter-:ai 
[Reierenc:: 5.lj. · 

17te rir:rt step in sai~i.'l~ the ;:idc inter"'lal.s 

fc: :::::~aticn .:~\11-Z i:s ro diviCa ti:e eiume 
~i~i ar::-plitude by thi: reieren,:a ~:g::al 
.11:n;ilitucia at tha same respecth·a r-,mges to 
obtain.a ":ior:na.lizad~ sig:::aL The pie 
:ntervais seiec:ed usiq t.':.i3 :ior:::aH:ai:! 
3i~L .m~ a ::uni.mu.-.:: oi ts m (tCO 
nano5econcfa) in le~th and con3ist ui at !east 
5 c~::;uau:s sac:pla intervals. in aC.di:ion. 
tl:.e following ~teria. Iisted in o~er of 
:r:r;o:-:ar.c~. ,~ove~ ;rte!( inter:;{! seiec::on. en 
U1!? inte~1::is shall be in a re;ion at cha 
norr::aii::ec -;ignai whe?"! ch!! ra{~r.?no: Si!!nai 
rneeu c:e reauirements oi Section l..3 and i;1 
eveeywne?"! g!'!!ater than :!!ro. (:!l 7he 
i:1ter1als (near and :arj with t:ie minimum 
ave."ll;e ~mpiitucie are c::iosei-- (3l {f :nore 
than one i.at!!l"'rai with the same mi.ni:::.um 
average amplitude ts fowtd. :he inte!'Val 
closest :o the plume is c::osen. ( 4! rne 
1taJ:tdard deViation. S.,. for the c::iic:tla ted 
opadty snail be a-ti or le,.,. (S~ i:1 c:i!c-..:Jated 
by Equation .-\.¼1-1). 

I! S.. ia ~ater tl:!.aa 8':"' ... then the far pidc 
interval shall be ciiangetl to the next i!lter\'al 
oi :nini.-nal average amplitude. 1! s~ is still 
grl!Bter than 8%, thea this procedure is 
repeated for t!le iar pie.I; int!!l"'tal. This 
p:ocedllrl! msy be re,;:eeted onca again for ~'le 
rxear p1dc intel"'l'aL but ii S.. :-emain:s greater 
than 3%, the piw::ie signal. .;nail b1t discarded. 

The roiP.t"!f!Cl! 3igi::al pie.I; intel"'l'als. :l.., and 
R,. mu.st be chosen over the same time 

11' 
1 ! aa • I. ti , ~n = 1 

/ll 

! R,,, 
i=l 1=l · 

Ill 

i.1e standard d.wtation. s. .. of t.'le ,et of 
amplitudes ior the near~on pic.x intervaL. 
r... shall be ca.lc-.:.iated u.sii:; Equation 
(A.Ml-SJ. 

"' I- ~ ( Ini • I;, ).:?]. ½ 

L i=1 c~1) 

(AMl--5) 

Simi.lar:!y, the stai:::d.a.-:i d..'Yiatioo., $i. S
and ~ are calc:-"..iataci with the ~ 
expressions in Equation (A.¼1-SJ. 

= 

[ = ( 
= ! 

i=l 

T:111 cak::.!atea values o( t.. !.., R,,. ~ S"" ~ 
~ S. 0.,. and S. :i:lould be ~reed. .:v,.y 
:iiwna s:;i:a.i with an S. i!"!Stu :!um ~ 3hail 
be rlucarded. 

Z.5.l A:it!l'Jtn A.tlgie C:l=ticn. !.f U:e 
a:.ii:cuth a.-i;!e ccm:cticn to opac:::ty s-peciied 
in chi$ se:i:cm is penormed. tilea :he 
elevatioa angia =~a spec::fied u:i 
Section 2.5.% :i:la.il :iot be per:ormed. Whaa 
opacity is meuUt'l!d in t.::a M!SiduaJ. ~gicn oi 
an .ttac:ed :rc:am plume. ai:d. t.he lidat line-

[ ~- ( R ni 
• R )2] ½ 

s~n 
i;l 

,, 
=-

(llT"l) 

5Rf [ r < 
R ~i •. Rf ).? ] '1· 

::r 

i=l (~l) 

(AMl-~) 

The :standard deviation. S.,.for eadl 
assoc:atad opac:ty value. 0.,. shall be 
ealc-.:lated using Equation (.AMt-,). 

.. SR,:Z:]~ 
p 
r 

(A/41-7) 

oi•signt is not per;,endicuar to ~e plume. it 
a-.ay be necessary to c:Jffl!et the opecity 
measurad by the lir:uu- to obtail:I the opacity 
that would be measured on a path 
per,;:endicu.lar to t.,e ;::lume. The {o!lowing 
method. or any otl:er method wnich ;,rociuas 
aquivalant l"!'SU!t:3. sl:la.il be used to determina 
the nud far a C0ffadon. to ealc;,.i.late the 
ec=tion. and ta dcc-.iment the r,oint within 
the plume at whidl the opacity was 
measUt'l!d. 

inre:-"al as the piw:i:e s:~ :::c~ in:el"':al.s. !,. 
and!,. re:spee:iveiy [Figurn . ..;,.\tl-lllj. Other 
methods oi selecting pic.!c: intel"'laL~ c:ay !J,.,-. 
used ii they ;ive ~ui·1a!ent results. ?i,rnf
crie~ted ex3.moias cC oic.1< h--::er-,ai saiecucn 
are avaiiaoie in :l.efmnce 5.1. 

7::.~ avar.122 ar:::Utudes fur ~ac-7:, cf ~~2 
;Jic::'C t::ter1a1S. r~, r~. R.,. ~- shall be caict:iaceci 
by ave~~'1g •.he ~espec~ve 1-."ld.i,icit:al 
amoiltude, oi ~he sa.c:cl.:! inte:-vnli frcm ~~e 
~iu~~a s1g.::a1 a~d :he issoc:aced :-ar'er-~::c:: 
si~n.ai eac:: c::~c:ed ::rt/ R.-:. T:~e am;,Htude 
oi L. snail be calc:-..:iated accordl.ng to 
Ecu:.it1on (A...'vt-.1J. 

1 
:rr 

= z r 
n ill 

i=l 
·ni (AMl-3) 

!,,.= che amplitude o{ t!le it:: sample ir.terral 
(nea:•region). 

!=sum oi the individual amol.it-.u:ie:s fer the 
samole lnter"'J'als. · 

m = number of sampia interval, ~ the pici. 
intenaL and 

I., =-aver;i~e amplitude of the aear•region ;,icl< 
l!ltervaL 

Similariy, the ampiltude:s for !,. R.,. and R, 
are calculated with the thr!!e ex1mm1ion.:s.il:l 
Equation (A.i.\tt-.J. · 

I'll 

!. 
i=l 

Fig= .-\.."11-.'"V(bl snows r::e g~me!l"'/ oi 
the opacity cor,e--:ion. L' i.s t::e path through 
tilB plume !lion~ whic."l t."le o-pac:ty 
measurement is made; ? is the !:lath 
per;:endic-..:iar :o the µhune at the same point. 
The angie ( i:i.t."le an,;!e between!.' and the 
plume cente:-!ine. The angle ("1'/Z-<Ej, ill the 

· angle between the !.' and ?. T.:ie meal!un?d 
oi:,ac::ty. 0,. measured alcn~ cha ;:at:: !.' shall 
be correc:ed to obtain the com!C:ed ooacir,. 
a ... for the patll ?'. \l:ling ?:quation (A.i.\lt-31. 

o = l • (l - o )c~s <~12-~) 
p,: p 

, .._ 1 • (l·-o )Sin c 
p (AM!-6) 

Tl:te con-ection in Equation (1--'Yft-3) shail 
be periormi,i if the inequality in cquauon 
(AM't-41 iii true. 

-t [ t > Sin . 
111 ( l. 01. • 0 0 ) l 
ln (l • Op) 

(AMl·S) 
Figure AMl-iV(a) shows the geometl'"/ 

used to c:alc:a.!ate c Md the ;:osition in t.'le 
plume at wr-..tcii tl:.e Udar measurement is 
made. This analysis as.sumes t.'lat eor a given 
liciar me11surement. t.ie rang! i::-:lru the Uda.r 
to the plume. the elevation angle ot the lidar 
ircm the hol"'.:catal plane. and t.,e a.zi.'Tluth 
angle o{ tl:e !idat froi:i an arbitnl"'/ fixed 
r-=ie:-ence in tl:!e hori:ontal ;:la.ae can ail be 
obtained directly. 

40 CF~ PART 60 
APPENDIX A, METHOD 9.1 
PAGE 3.9.1-6 OF 13 



)( 

<O 

1~ 

Projection of P onto the yz-nJane p 11 

p r • p Plume mea:.ureuu:nt 1>0:.itto11 

/ 

,,:·, R / / I ·,_A ll 
• .. u 

/ . '. 
. I ' . 

/ • R 
R" • p 
:../ 
/ 

/ 

Plume drift angl4} 110:. I lion i pa (Ila• iti• * o'' Ila) 

I 
l 
I 
I 
I 
I 
l 

---- -----.--------•--------------....- y 
/ . 

/ 
/ 

/ 
/ 

/ 
I 

c 1 ....._ Plume Drift 

' ' 
(a) 

p ' 
() 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

Lldar Ltoe-of-Sl9ht. 
flositton PP 

Projection ot l\.1 onto tho xy··1·1lane, P ,/ 

(b) 

floure AMI - IV. C:ornctlo1, In Opacity tpr Drift ot the 

fluldwal fleolol\ of ~fl Athcluid H11a111 fllume. 



R .. == :':?MS~ from Udar to so urea .. 
J" =-:ie:·:uc!cn ar:~ie oi :=l., • 
'½ =ran~e from lidar to plutm, 3t :hi! •HJac:t:, 

mea.surgr::ent ooint· 
i:1., =e!ev.ition an'.2ie oi ~, ~ 
R, = rail~'! from iiaar to 9iur:1e ,t .10r::e 

dc0icrary point .. P,. • .-,o the <lr:ft .in~ie :Ji 

1he plume can be dn!e!'fflined' 
.J.-= elevation Jn·~ic r1i R, • 
,t =.;n~i:, bet .. veen :t, ar.ci R .. 

The i:::meetion <1ngle t shall be de_termined 
usi::~ Zquation AM1-t0. 
where: 
~=Cos-• (Cose. Cosi3, C.1sa:.,. SinB. 5ind,l. 
and 

wht?l.·e: 
R.'. = R. C..:i:s !3 .. and 
R'. -=R, Cos ;3,.. 

fn the 1pec:ial case when! 1hi, ::,iume 

= 

~\ =~rciec:!c:t of ;1.,. fn the nor.:n~~=-d ;,tan?. 
~· ~ = 9rotr:cnon oi ~., i:t :he :~c:-:zo:-:~ai ;,ian~ 
:t· .-=projec::ion of:\,.~~ ~h~ ~on:octal .::iane 
1il = a..t'!~e be, .. veen R·. J.nd i-, · 
:· ~an2ie Cer.v~en ~:, ~ntl ~-" .. 
K.3·-=d~Scanca r'rom ~.he !)Curca ta the 0pacti' 

measurement po,nc ~roiP.c!ed. :n ::t~ 
:10M-zontai ;iiane 

R.i.:.=discanr:e fror:'t opaot:t :-::e-:isu.~~en! 
::o,nt ?~ to :he ;oint t:x t::e ~iu::te ?,. 

[ ] 
R"' ==(R, ~+R,'-Z R, R, Cose),:~ 

Ro. the di:stance from the sourr.e to the 
opacity measu..~ment ;,oint ;,rojw=teri in the 
hoM::ontai olane. snail be determined usinsz 
equation A."11-t1. 

;. 
Z~'R'Casw')· s p (AHl·ll) 

centerline at the opacity measUI'1!ment ;:ioint 
;s i1ori:z:ontaL paraile! :o :he grou.-:d. 2:;uauun 
A~(l-tZ may be u:sed :o detc~i::e c i::s:eatl · 
oi Equation A..\11-l0. 

r. Cos·' [ • (Al-11-12) 

R·\=iR·~ .. ~rt.,-: s:a: ,G.AJ ,, !, 

(f tne ,mgle t is such that E•. ;o· or E .• 

tSO'. the a:z::muth am;!e cor:-cr.:ion snaU no, 
be performed and the associall!d O0;,citv 
value si'u1U be discarded. · 

TI11t measured opacity. 0,. along the :!car 
path I.. is adjusted :o obtain :he com:?cted 

whe~ 
~. :siic!.r elevation or inciination anlZle. 
O.•meuu:9d opaciry along path!.. ·and 
0,..-=Cl:li'l"!t:leci oi,ac::ty :or thr, acruai piume 

ti-..:denUI P. 

·otm1inl!d c:ir-.i'y /ram lill:ir. Th""" ,·aluu~ 
.nm,ld be !1!ffl:ll'Cied. 

!.5..: c:i.~,·anon Angie C.Jr::'l!c::on. ,\.n 
,ndivtdual lidar-measu.red opac:ty. 0.,. .;hall 
be cotr!C:ed for eievat1on ang!e :i :.:le laser 
elevation or ~cli.'1anon ar..;le. ;3, l F:~= 
AM1-\/I, is greater than or !!qu:il to che value 
c:1lc·.tla1eci ia Equation .~'-1<1-tJ. 

l n( l. Ol • 0 0 ) ] 

111( l - 0 ) p 
(AMl- 13) 

opacity. 0.,.. ior t.'le ac:ual plume (horizontal) 
path. ?. by usin~ Equation (·A..\{1-t-.l, 

= (AMl-14) 

The value:, f'or /3,.. o. and o. shoulLi be 
n:c:irded. 
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Actual Plume Thickness 

LCos,~. . p 

op = Opaci Ly 111eas111·ed alon~ path L 

... 
- lL 
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(llorizontal Plane) 

0 
pc 

S1110~0 Stac~ 
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··-· ~ .. 

2.S.:l Oeter:::.ination oi .-\c!U.a.! ?!u.-ne 
Cpacity . .-\c:uai opacit"/ <Ji L'le ;,iu~e ~:::i.il :ie 
Cacer=:ined ~Y :::~t:ac:Jr: .\.\1!-lS.. 

= a p:: 
-, s 
i.- 0 

(AMl• 15) 

Z.S.4 C.a.lc-.:!ation of .lserage Ac:ual ?!ume 
Opacity. The average oi t!:a ac::w p!u:na 
opacity, o_ 3llail be calc-.:!ated as rile 
average of the co~ec-.:tive icdh'idual ac:ual 
opacity va.!ue:s. o_ oy. ~--uation A.Ml-to. 

= 1 
n 

(A>n-16) 

wh= 
(0..111-"' th11 kti: ac:ual opacity valua ill an 

avera~ inb!rlai c:intainll:; ll opacity 
values: !c is a summing iruUx. 

I= the sum oi tha imiiviciuai ac:uaJ opacity 
values. 

::=-the a=ce!' oi ir!d.!vidual actual opacity 
valu.es c.onta.i::..ecl !.rt the a'Vl'-nt%lng 
inter-nu. 

0,...211~ ac:ua.l cr;,ac:ty c:i!c:ulateci ove
±e avera~ i.l::e.."V!!l. 

1 Lldar Pmc=ai Ved.Ec::itfon. 'TIie 
lidar ,llail be ,u.bjec:ed to two type5 oi 
pen'ormallce ver..ficaticn.s that 3aail btt 
peiorm.eci ill the fieid. The annual c:ilib:-a:ic::!. 
conduc:ed at le!!3t one= a yes:r. snail :.,,! u! eci 
to dil'l!C'Jy verify o;ieration and periomanca 
oi the e:::tir3 ildar ,13tem.. The reutine 
verification. ccnduc:ed for eac:i ei::i:ssion 
,ource measured. 3hall be used to in:iur:: 

;::c;:er ~::·o::c::anca of the optical rec:aiver 
2~d. ?.13::C:a:ed ~!~rJc:r. 

J.l A.o.::u!ai Wllbratioa :?~c~u.~:s. .::.tLier 
1 piur.::e =om a ,mcxa ge:er:.tcr er sc."'!!en 
~a.r;eu shall be ~sed ~o conciuc: thi:J 
calibration. 

rr !:!e ,~~:: tar;~t :=et!:cd (3 je!e-:!ad. :l·:a 
s.c:-ee.::.s shall be fabricated by ;,iac:og an 
oi,aqus c:e:si:i. :nateriai ever a r.ar::-ow f:-:lrne 
[wood. !:letal extr'.!!liott. ate:.). T".ae sc=-ee::t 
sil:ul !:ave a su.-i::ic.s ans oi at !e::ist one 
squan! n::eter. The 3= cr:aterial silould be 
c.:osen for ,:it'!!Ci:!e octic:d ocacities oi about 
to. W. 40. 00. and 80%. ~adty oi eac:i tar;et 
mail be opc!eaily dete:-'...i.al!d and ~culd be 
rec::irci.ed. l! a smoke gene.-ator ;,iw::ie is 
selec:ad. it s::all ml!!!t the l'l!<luirement:s o{ 
Sedon l.3 of Reier-en= Meilio<i 9. Th.is 
cailbratioa si:wl btt peri'or::ed ill the ffe!d 
dum:.g caim [as pradcaiJ atmos9hcrie. 
c=ruiitiom. The Udar 3i::aU be positioned ill 
a=!"da.ru:a with s.i-cticn .U. 

The s= ~ must be :,laced 
p~dic::.lar to and c::,il:ddent wit:: the 
Udar Un.e-oi-:1i&lit at mffi---ent ~ei;ilt above 
tl:a ground (su:gge:it aoout ~ ft) :o avoid 
~-level du.st =tan:inatiott. Reimma 
!::;::al.s a.cail ba obtained i~t pri0l' to 
c:rudue;i.i; Ula calibration test. 

The !ldar silall be aimed torou¢ tl::a C""..nter 
· of t!:ut plu:a within 13tai::.:, cF;c:•ter of the 

exit. or throw;b; the geomt1t:ric ee."lt~ oi tl:e 
~ tar;at 31!.iec:ed.. Toa lid.a: sllail :;a 38t 
in Opt!fflllOll foi: a 6-;nii:uta data l"Jll at a 
ooc:tinal pui.se t"3te oil pui.se ev-., to 
seccnci:s. Zaci: cac:ccar-.z:o rat'.:r.:t 3umai and 
eac.!:t respei:t!•11! IJ1'acity valua obtaiII.ed from 
:.~ =oka gener:ucr tr:Ul!lt::li3sac:::eter. shall 
be obtained La tmnnaral c::incdmc==. Tlie
:!:i.t::t ~hail be anaiy:ed and rfflUC.."'ll ia 
accordai:~ wltl:,. Section ::.s oi t:iis r.::ied:.od. 
This c:::iliilration shall b<! performed for~ 

(c!a:in ai!'t, and at !east five other ooac:t:es 
(::cmi::ally !O, ::J • .;o. :a. and~). · 

T:-:e ,1verage: of t.:::e Uciar O~.'!Cr'/ vaiaes 
<Jbtair:::d du.r'.::g a 5--u:i.cu:a c:i.!:bracon L""J.'1 

Jnall oe c.:iic:·.tlated and siiocl::: be :ec:m:cc. 
r~o ~!:!e ave::ig~ of :.::~ c;act""/ va!·.:~s 
obtained froo tria s:::ka ;ene::itcr 
trac.sntissometer ior the sace o-a:rinute r.m 
shall be c:tlc-.llated and siiculd ba reecrcied. 

Alta?T.ate c:i.iioratioa arocadur-es that do 
act n::eet :ht1 acove requi.'"'!:?ment.s but :irociuca 
~uivaJent ~sclt.s :::ay bit :.:.sad. · 

3-l i:touti::i:t Verific:1tion ?:i:icarlu:~ 
E:!ther one oi two tw-=nique:, Jhail be !J.'led to 
cc.ac:ua thu ·1enncaticn. rt mail ::ie 
perfornied at lea.st onca ever, 4 hou:3 for 
each emission ~..21 c::easured. Thir 
following parameteo siiall be di.reedy 
vmiiad. 

1) The opacity vaiue oi 0% olu.:s a c:in.imum 
of s (nominally to. :0. 40. so. and 80%} 
opac:ty value:s lhail be ;•er'..fied t!:.""ml-6 the 
?MT detector and data pro~:s:si.'!g -
e!~nic. 

Zl ne :uo-ngnai level (rec:eiver 3igi::::l 
with no optic:tl lii;aal £.-om t.!::e sou= 
;:ire~ent) shall be in:i'pl!C"..ed. to i.i::iu., that oo 
s-pur.ou.s noi:ie i.s presl!nt i.:l. tb.e sii;::ai With 
the entire Udar =iv!!!." and analclf/~tal 
eiec:.--cni~ t=ed oa and aciju.,ted for norma1 
oiier:itin~ ;iedo=aaca. the followin~ 
;,rocadure-, shall be u:ied for 1"e--..::niaue:s ! 
.nd Z. .'!!!'tlec:ive.iy. . 

12.l ?:i:!C2dure for !'~que t. Tilis tl!3t 
snail !:a perion::ed with no amoient or stray 
light :aaci:in~ tile ?MT datee:or. The n=w 
band fJter (594.J nanomet= peskj Jhsil be 
rer:ioved from it:s :xisitian in f."tlnt ci. :he !'MT 
detec!or. Ne-.1n-ai c!er.:iitv filter:, o( :wc:l:inal 
opacities oi 10. :a. .;o. 00. and 80% shall !:e 
u.,ed, r:,e :-ecomcended te:st ccnn~--ation is 
depicted in Figure A.Ml-1/1. 
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PMT E:1 t-:-;;.nc~ 
W!ndcw Co~p1e:a1y 

Covered 

..... , 

__ _.,,>= .. ! r, 
l · 1 

--..,;->-... i L 
i I 

(a) Zero-Signal Level Test 

Cl-J Laser or 
Light-S~itting Diode 

(Light Source) light path 

(b) C1ear-Air or a: Ocacity iest 

C:.J Laser or 
, Light-E:nitting Oicde 

Lign,: Source; 

Neu tra 1-dens i ty 
opti ca 1 fi1 tar ,, 

1 ight path . ~ 
(c} Optical F'i1ter iest (simulated opacity values) 

Li dar ~ecaher ! "' 
?hotcmui~ipi~er i 
De teeter I 

! 

I *' 
Li dar Receiver ; 
Photomultiplier j 
Oetec~cr 1 

Li dar Receiver 
Photomu 1 tip 1 i el'"' 

De-teeter 

* 

"'"'Tests sha 11 be performed 'Hi th no ambient or stray 1 i ght reaching the 
detector. 

Figure AM1-VI. Test Configuration for Technique 1. 
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The ::l!ro-~i;;::.«1 lt:vd d:aH be meusured 
.tnd shouid !le: :ccorCcd. as inCic:.retl ~"1 

~·:::~:r~ :\~#t!-Vi{aj. T:!!s "?1::::.:.l.1ta~ c!ea:·.a1r ur 
:i·..i:: ~ru.c:,v -.,;,iu·e .~nail be tasted in 1.!sin·~ !h~ 
.,r~±t?t:~!:<l i'.::":t ~ourr:e u~pic:aci tn F!~ure A ... \.!1-
~i!fi I;. 

Tia? i::i!ht >ourc~ t:!t:?~r shail be a 
:ontinUOU.S W?.VC (C,'Tj [aser Wtfa :J:e neam 
'1'!~i::i.nical!y d:opped or a !isnt e?nittii::; 
dode c;ontmt!cd ·.vich a pul.ie gen=ratot' 
lrt'r.:un<;'.ll;;r puisei, [A laser ':ieel.l :iay ::ave 
!o !lr. atlenuaced so .;.s not to 3acur-.ice-ii:!! 
f'!\tT ur.inr.tor!. 11:is 3i~al tevei snail he 
11m:1:1u!"!1:i and ,1hou.ld be recorded. 71::e 
opac:icy •::.iiue i:i calc-.:iateci :::y taki..-:~ two ;iick 
inrt.Y•ml.s [S<:ction Z.flf about l miC:-O$e<:Ond 
apart in time aod 11sing Equation (A.\.il..Z) 
~ettin~ !hit .-:itio R~/R, ... t. This calcuJ.ated 
value should :::e .reeorded. 

Thit ~i::iulnted dear-air sic:al !e..-e! is o1iso 
.. moloyr.d in the oi:icic::tl test -usmg the ne-.:tr:ll 
d!!n.1ity :11ter:,. u~tmz tile te:st con.fisuratioa in 
Fii:iuM! .~Mt-V((c:l. ~ac!l ::eu::r:il de.c.sity filter 
~hall bl! ~:,ara<eiy ;,laced into the Ii silt path 
frem the ii¢1t scurc:2 to the ?MT det!!C:nr. 
The si@ui lttvei shall be mea:sureci and 
should be :-ecorci!!ci. The opacity value fur 
eocil filter i:s calc:tlated by takir~ tile ,i~al 
level fol" that :-cso~..:ve iiiter (~J. <lividi:lg :t 
lly thu '1~ opac:ity 3i~al levei (!~J 1t1d 
~erformi~ thi: remair..ciel' o{ t.ha calc-.:.iatioa 
hv F..quation (A.\lt-,: with :t./R,-=t. The 
~kulatcd o-:,nr.:tv value fol" ell.Ch iiiter simuld 
lie rcc:micu.: · 

The neutral density filtc:-:s t:sed for 
71'!.:imiquc 1 shall be cniibr:i.ted for actual 
•JOHcitv with :ic:1:ur .. cv of :-2.% or better. 1'b:s 
C.'llibriition snail lie done monti:tlv whiie the 
::!le1'3 are in -ise and the caifor::.:ad •1::ii= 
;hould bu rccurde<l. · 

J.Z..: P:-ricr.dure icr '!'echniaue:. ,\n 
r.ptir..il \!1mcr:l!or [!;u.ilt-in =ilibr::iticn 

:::e--:.=-trutism) tha.t contai..--:s a Ught~m!tti:ig 
-tiuda (tcd U~:1t :'or a !lC:: co~!::Iinir!~ 3 rJby 
tase~} !s '..!::st!tl. ?~, :r..:cc::~~ -u: .;?n~al s:;::ui 
ir:tu t~e iid.nr :"'e!:a!'.er t~rnailiatei 11 ahe::id of 
ir:a P?vlT detec:or. a backs.::itter ~ignal i~ 
3imui.J..Ced. \Vit.'1 th~ ~tire ttd:rr r'?ce!,,t::r 
~iectroaic.3 !Urnc.'d on and·aciius:cd fer ::or:nai 
operatin; perior::1ance. :ne o-puc:.l g!!nentor 
[s turned on and the simul.-:ition si~ai 
(cor.-cc!ed ior liR:J Ls 3eiec:ad ·.v1tb. ::o piur::e 
3,Jike iimal md .,..,th the opac;:ty valua eaual 
to 0%. This simufatl!d ciear...,.i!' acmosilh!!!'!C 
~!U.":t sisn:tl i.s dis12iu:,-1:d on the syste~·~ 
.,idea dispiay. The lidar opera1nr then mail: .. , 
any :i."'le ~diu.st.z.c::t, ti:at :::ay- be ne<:!!SSw"'/ 
to maintaia th11 ,system's nornial openting 
range. 

Toa op:ic:i!y value:, oi ~ alld tl'le other five 
values a1'1! selected one !It a timi:t in anv 
order. The simulated return si:c:ai d:ita 
shuuld be M!COrtled. The opacity vaiue shall 
be c::iicul.ated. This mea.sur'!'!ment/ calc-.:iation 
shall be ce?for:ned at !east :h~ times for 
eaci:t sel~t .. >d opacity val~. Wh1la tha orcier 
is not important. C3.c:% oi the oi:acity vaiu~ 
::-om the optic:il generscor shail be .,erif.e-J. 
The c::ilib-rated oµtlc:tl generator O!)actC"/ 
vaiue io~ esch seie-.;:ion should be ~=tried. 

The optical generator u.,ed for Tecnique? 
,hall b1' c:alibrat:d :or ac:-.:.a.i ooaarv with an 
3c:r:'Jr.lC7 oi :l~ er bettl!!'. This cailnraaon 
3hail bi, cicne momhiy 'Hililer the generator i3 
in use and c::.ilbrat.ed vn.iu.e 5hou.id be 
i"!!COrdcd. 

Alternate \•etif.cation :,rcci::dures that co 
riot r.:eet the above ret1u.ir!menu but :,reduce 
~ui\-aie'!lt :-esuib =ui.y be used.. 

J.:: Devi!lnmt. The :!!r-miss1ble ernJr for 
the anau.ai cal.i'.ir:.!i,;n and r:mtina 
.,erificatioi, = 

3..J.l Ar.i::ual ea,:bration C1•.,iacion. 
3..1.t.t Smo~ G-,r.1:.-:11-.r. lf the lid.Ir· 

Tr.insmitted Llint ?uh• :-1--=-------
~l. ,__ . 1-------

1 _,_ SaM Ool!CSI ,<:;11.., 

measured averasic ooac:itv for euc.:: data '"'!.'l 
!s noc ;vuhi..11 ::~:, [full sc.::ilel of :..~c 
~sc~c!i":e s:::.cke ~~:-:graccr'3 J.':en;c:? ·:;:.1c:~y 
over rhe tan-;~ of C~'l :h:ou~i': 8Qt!.~. :r:r.:'! \:,~ 
Udar shail ~e c~r:.:sicie~<l out of caliiJr~cion. 

:j.J.t.~ Sc:-a~~s. ff the tidar .. measur..!d 
a~er:ige opac!ty :or each data r.:n is r:ot 
within :J% [full scale! of ~'le laboratO!"'J• 
det!!r::tined opacity fc:- eac!l r-es~ec:ive 
;;imW~tion :3c.-een :arget aver th.e range oi .';~( .. 
rhrnu1U1 BO'!' ... then the iiciar snail :::e 
car.side~ out of ~01':ltion. 

3.J.Z Routine 'I eriiic.:tioil E.-:-or: II the 
ii<U1r-measureci aver:il!e ooac:itv for l'!sc.'l 
t1e!!tral demsity filter (Tec.iu-.ique 11 or optical 
generator selection (Te-cl:nique Zl is not 
within =~ (full scale) or the ~oective 
labomtory calibration value !hen· the Udar 
:::.ail be considered non-op>:1raticnaL 

4. ?erion:tanca/Oe:si;n S9eci.-iC:ltion for 
3,isic Lldar Syste!!l. 

.;.1 Lldar Design Spec:z1c:;.tion. ne 
es:seotiat com.conenu oi the oaaic: lidar 
system are a pu.ised !aser (transm.ittar). 
opticai recei~·er. detector. 3ignal proce,isor. 
=::rd.er. and an ili.min~ device that is llSed in 
aimin-; cite lidar :=-:m.,autter and :'l!<.:eiver. 
Fi%i.:.'"e AMt-1/U snows a fo.m:tional oioc.'< 
diagr::im oi a ba!!iC: iidar 3Y3tem. 

ll ~·/ --a.cu:.attu R!!tmt Si~al l Cct>Ql --~--

:::': >1 
l -

V~St01"1'f r1 f-=-1 i-;-------- S.c;r, .. ~ n~ 
i-------1-------

:1 ~0- l r 
____________ .... 

--.:!.~-~·-------l I 
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4.Z ?erfor.n:inc:e Evaluation Tests. The 
o.vr.er of a !icar sy3tem shall 3Uoiect sue:.'? a 
Hdnr sysrP.m to t.'!e ~~:-=or:nanc~ ·,er:fic::nion 
:t?St5 de~c::iOP.d !:: Sec':':an :l. T:-:.e a.r...-,•Jai 
c;;1iibracion ::5ball be oerfcrn-:::d for l~'"'e~ 
~eoarace. comcjete ~..:r..1 ar:d the ~sul!.3 oi 
~ach shouid ::ie :acorcied. r:1e ~-:iu.irament.; ,,i 
Scc:ion J.J.l ~use :e r.il:illed !or· each oi :.":a 
:hl'!!e r.w..s. 

Om::: tile conciit:.ons oi :::a a:-.:u.al 
c:aiibration al'1! faJ1illed. t.'le iidar snail be 
3ubjccted to tl:e routine venficaci0l1 :or tiui!e 
sR-:Jarate c-Jmolete r.uu. The reqttiremena oi 
Se~ioa J.J..: ::tut be fu.Ull!ed for each oi ::ie 
tlu-ee r.ll:.$ and. t.he ~u.it3 sl:tould be r.!CCrded. 
The Acii::ini.strator may ~ue:sc that t!:e 
results or the :ierii:lr:-...aa~ evaluation be 
submitted iot ~ew. -

.i. Reiel"!!nc1". 
5.1 t:ie Use ofUdar for E:..--u,,:sion.:s Sour::e 

C;::ac!t:1 Oete:::-..maticn.. U.S. C:.,,·rirc:-Jnenr.i.l 
?:-o:~r:::=n Aga!':c-/, :--ra~ic::ai E.--:.:'on:em=n: 
!nvastiqations Center. :::enver. CO. 2.~A-1:0/ 
t-~iO:J-it • .\rt!!~ W. Oycda:::.!. =nt 
'!aition (,'iTIS No. ?E81-Z~z;. 

5.:? Field :::valuation oi ~,tooile Udar for 
the .\.!easu=ant oi Smoica ?!=a Oi,acity, 
IJ.S. E..'1..,iron:nental ?:-otection Allene-,. 
'.'lat:onal E..-:iorel!ment [.nvesti~.:ttions Canter. 
O~nr. CO. ~A/"fE:!C-75-t=s. .:eor.:a.-y 
\97$. 

5.J Ramo:e Measurement oi Smoica ?!u:ne 
r.-ans:nittanca t:Sic:; Wdu. C. S. C.:iok. G. W. 
3ethka. W • .0. C.:inner (E?A/R'T?}. Applied. 
Opric:s l"t. ;:; 11.;2, Au.;,..tSt tm.. 

:s.-. Lidar Studies oi Stacx P!umes i.ll Rural 
md. Urban bviro=eat.s. E?A-350/ 4-73-JO:?. 
Oc::aber tm. 

J.~ • ..\n:eric:In N"atfonal 5tanc!a.-d for t!:e 
Saie Use cf Lasers A.,S! Z 1:a.1-1;a. 3 Mar:ll 
t9ii1. 

~.u U.S .• ~::iy Tac:.'u11c::1i .:.tai::;;,ai 73 ~;r.:::::J 
~'3. :.,nt.'":Jl oi Hazard.! :o Heaith £."Om Llsa:
R~~:4ti::n. FeCr.:ary 1969 .. 

5.7 L.:ls~r tnstituta of .-\::?erie:1 User 
Saie!y ),!anuai. ~tll Edition. 

5.3 U.S. Depart:::nl!nt of Healt.'l. E----u.catioa 
-ind '.Neifal"!!. Regulations for :.'le 
.... dmims11-.1ticn and :.::,.fo::::a."!1ent of the 
i?:idiation C .. mtroi ior ~e:altll and Safer/ Ac: 
·Ji :S6o. [anuar/ 1978. 

5.9 Laser Safe~ Handbook. ,->Jex },fallow. 
l.aon C1ai:lot. Va11 No:strl!lld Rei.a.i::olJ C;:i_ 
1978. 
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.,..,ci:o<i U. O.w-=-adoa o{ r:.o.--~ :...w 
E:.':li.a~oc.a F'ro<rl JUC10l:I.U'f s.o..n:- '•; 

!. A,Jpiic::i:1iirt and ?rirv:i;:J.& 
1.1 A;rpii~bili:y. Thia :.e~ 3!J!lli.t11 10 

:.'la cete:::l.uucn oi ::iol"\lanie i.ad (?bl 
emilaions f::lc 19ac.1ed Jtatignary sou.ri:•• 
only. 

l . .? ?:':m:ii,le. ?'!r:ic:-.:ate .ind ;:ia~s ?', 
er:::uions ar?: witl1c::awn :ioitineticily m,r::, 
th• 1ou.-ea and eoll~ed on a i!lter and in 
dilute l'lit:'ie ac::id. Th11 a,Uected •u:1;,in Ult 

:i~e,iced in acid ,aiuaon and aMlyi:ll'd by 
atorr.ie abeol"'i!tic.-i ,~ usi~ an .iit 
~eecy!eae a.u::a. 

%. R.:11g,,, Su.#itiviry, P:,:,:i.u,::n. and 
lni.l~nCH. 

:.1 RU13L :01 • :::.i::icum Ul.illyacaJ 
a=:::acy of : !O i:,e=t. tlle la""!r limit of 
1.1:.e ~ ia 100 J,1,3. The llPP'"' U::ti, = be 
conaid2M1bly e:xtende-.::! by dilution. 

:..: Acai ytiQj Sen,i uvi ry. 1"fp'le:d 
s.en1itivttiu fot • t•pl!!'Cent cha~ in 
aoaor;:non (o.a:1+6 a010ri:iane:t u:-.111J u11 e..: 
iUld o.:i i,.~ ?b/ci for tlle Zl7.0 and ::nJ = 
!inN. ~vely. 

%.:I ?1-edaian. Thtr wttltin-labcnt017 
prec21on. aa ::eaaund by ·~• coeine:en1 of 
vuiaticn ~nge, i:-oc o.: to ~ peremt 
reunve lo II r-m•caan e:mc:-entnuon. Thes-t 
v•luu .,.,.,I'!! oaa<t<i an tl!ata c:imiue:ed .11 • 

QtlY tree Councir/, a lud Jton!'I e.uery 
l!:Jlllufaen:."Ul.; ;::iant. • secondary \ud 
smelter. ind I lead ~overy furn:;e.ir o( ,n 
alkyl lead manuf.ae:ur'--:; ;ii.ant. The 
amc.entntiaiu meou.ncem dllli..'"l!I th~• 
IHI& rallJled from 0.01 to 12:l.3 ~ P'!/m•. 

z., !ntllrlermca. S.mpl• oacn:r. ~r.~3 
may 1ntllrl!!!"e .,.,,t!: c.i• an:aiy1ia irr: ~ ~y 
!lame atomjc: a~on. !! thla i.ntllrl11=.a 
!a 1uapect~ 1.1:.e 1n&1y,t ::ay a:mfu-:o t.'-..e 
pl'1!54ffl«:e oi :.!:•M !ruler,;,:. eff~ dnd 
/requentiy eil.t::tin.ilta th• i::lterll!l"t!:'ICa 1::Jy v..a1n1 
the Methc:Q o! Standani Aa.clitiana. 

Higl:l c..-nea.ctntia::a o{ C::l'llff :nay 
intu:"11r-. wit!: 1.1:.e uia.ly1ta oi ?b .u ::?:7.,J run. 
Thia lnterlffl!ncit an be 1vaice,:i by 
analy:iff:i Ule a&mpia .at .:Z:U nm. 

l.Appt::trTltua. 
l.l xm;,llni Tn.in. A :du,m.atte ol the 

~p!iJ'lg train i:a th own il2 Fl !W"lf 1.%-,: it ia 
stoul.ar to tti. M•thod 5 tnin. Th• tami,li~ 
tnitn c:crwata o£ the (ollawit!!J c:ornponen!3: 

l.l.l Prob• No::::ie. Proo. L.inff. ?1!01 
Tube. Oifie~ti•l ?ruaunr C..~. Filter 
Haider. Filtat Hulin~ Sy1tem. Met111'1n!I 
Syatllffl. B.u,:,meter. and C•• Density., 
C.tem1inalion ?:qui9ment. S.me u Method 5. 
S.Ction:1 :.1.1 to Z.1.0 and :.u ta Z.l.!O. 
~~jvwly. · . 

l.l.l lm;,i~ Four imp1~n c.:inne-=t!!d 
in Mf'iN with IHil•fl"Nf ',!'Ound glan :ittines 
OI' any umi.l.u !ealr.•fl"Nf naneontllfflrna\ln!! 
littin~ For the ti:,t. third. and fou.t1h 
!mpin~en.. \IM the Cl'ffflbw-g-Smttb mis;n. 
modified by ~i,l•c::n; t.':e U;, ...,;,~ .t 1 . .:i·= 
( Yt in.J ID glu1 rube extendin!I to aoaut 1.J 
i:::o (1-1: ill.) from th• b011om o{ the !la.it. Fat 
tbtr -=-oru:i im;,tngff. ~ the Crnn~ 
Smith design wtth the st•ndard tip. Pia~ i 
thennomater. ea;iable o{ mH11win.g 
teml)<!l'alUN to wtlhin l 'C (2"71 at the cutlet 
oi th• foUl"th im;,lngff iM monitatini 
J:lr:r;,oHS. .:l.Q CFR, P.C,RT 60 
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. ~· ,.· 

··,':. . 

U S.m-pltt Reca"""'7. The £-ol~.*'-t 
• ,,, l'IIN<ie:!: • 

l.!.l ~OIIII' ,nd P:ueoe--N<n:ie 
3ru.ahe11. 1'-!n-i Ohhn. i"!urie Ston~ 
Containen. .inc! P..:n.-,,rl ffld Rub~ 
?-:lial:'lan. Same u Method s. ~ :.;.1. 
:.:.~. !.!..5. and Z..:.7. ~s;,,e,:t'lftiy. 

l.U: Wua BottlH. Qan (:). 
!..:.3 S.mi,I,: Sk:-2~ Cont a~. 

C;i,:n:ic:slly M!'!lisint. l:,o"'91uC::S!e" ~au 
bout .. ,. fof~l :ti:::-ic acd ("riNO,l im~~ 
and pl"Ooe IO!i:rt:,::,na md ... ~"- l~ 
Uu ~~'P liners tl!.at In! etthc i-.1b°""' 
baci(ed i'et1on• or le•ir.-~ and ~11t.aat ta 
::nem1al attac:,. by 0.1 N h.""'JC .. {N.al'T'l'.lw 
::,out!, Jiau bart!e1 l:i.a""' b-em'I ia,a;ad lO be 
!eu :,r:,ae to le<lir.~e.) 
~· ~acuat~ Cyii."lc!tt rn4lct Sat.-.:,e. 

To au1u= c:lftc!ei-..w,,:i •ote!" to "'1ti:in z mi 
ot t;. Uae a ;!"lld::.ate-d cyiindu t::at au .. 
m.in.iznu.m cai,aciry of .500 ctl. .and 
1ubdiviaion1 no greatel' th.an 5 ml. (Moat 
laboratory balane:s d.n! c:apacle af weigh~ 
to t.'1e uearest O.S 1 o!" lesa.J 

L:U Funn.el. C:.a- to .aid in ur.19ie 
1'1!CQVef'Y. 

l.l Atuii"•a. The foi.lowtn.g ~ui;tmet1' i.a 
aeec!ed: 

3..J.l Aloaiu: Ab1or,,tion 
59'fC'-"Cl'hctomettt. With iead lioUc:w 
c:atboda l&mp .and .;:umlH' {~ airi a~yientt 
!la.me. 

:U.: Hot Plate. 
:i..::.:i l::tienrneye F!.aair.a. 1.:::s-a:J. ..?4/ ~ ~ 
3.3.-4 Merabra.a. FUr.a-s. .\.&illip<,ni SCW?O 

~i"Ql or eqwvalent. 
l.:l..S F"utranoo A;,9ar.uu.a. l4.ii!i90l'tt 

vac-.1um iilt."llncn u:ut. or 11<Suivai.m1. (or uu 
w;th :be sbove a::emcrs.ne filter. 

l.J.& V oJw::er:-~ i!.aa.ir.t. !::O..a:tl.. .::::ii:Hr.l. 
and1~ 

-1.R~enr::. 
4.1 ~Lin:;. 7".ie nqenu u.aed .:i 

sao:pili:; an u io.l.low.a: 
U.l Filt.u. C6i.c:.an ~ Cr.id.e. ;l,--,e 

An~e! 93,; AH. MSA llt:e 3H. .a.ll ;,,itl:i lot 
uuy for Pb. or 01.l:ier .:t~·pu.'ity ~ ... ii1::.er 
lilten. wttbout ::z-;.allic: bi.:l.c!er: !JC.nioiti.'lg al 
Inst i'i.llS J:)er"..l!J:t .efficiency { ,:l.05 pt'?""...ent 
;:enetutianl on o.J :uc:::m dioctyl pnt.hala1e 
imch par.ides. C..-,,duct :be iillel' effic::ie?U:"/ 
ttttt u:ain~ A5™ Standard Ml!thod D .::si&-7"! 
01' uae tuc cut.a £:om the 1uppher"1 c;ualiry 
ccn1rel pregnm. 

4.1.Z Silu::a G.!L C.-ushe<:l la. 1nd 
Sia~ Cre!ue. Same 1:1 Met!!od S. Se<:tian 
l.U l.1.-t • .and 11.S. :upec:iv.ely. 

4..1.J W,a~r. D!:io.ni:l!d d.iati!Ied. to 
c:miorm to AST'..d Specification O 11!C-7\. 
T,1)'1 l, U'b~ ain=t:'3tions cf :i.r-;.an:c 
mallet an m:it e::ci,ea.ed to b<t ;,~ t."ie 
analyst r:iay dele!.1! t.~e :,ota:w11m 
i,en:ianganat1t"!'l!st far o:i:idwble c:raanie 
:nallar. 

,.u Sitr!r: Acid. C.l S. D\.lr:te e.:s r:,.I af 
=nc:.nlr'lltad HNO, :o 1 !t!l?l'"Wl"!':'I d=-i,::oi::d 
di.atille<:l ._tl!r. flt :ma-r be di:sinbie to T"ffl 

bank.a b«{C?'! !'!eld 'l'N -to ffl::rinste • !ri;h 
b4ani: on tnt,~.) 

4.% ?l"etut ~ s S HNO. i-s 
a~ed. Om:1'1' ,ea:, !'II.I cl ocnC2ffl'Nm:i HNO, 
to t litff~ d11w1Z&<I ~lleod "'"'"11!'!'. 

·Mmncm d!:"td.,,__~~· 
d0ft--•---....1..., t.lw U..li. ,..,..,~""--~-

W. S.m;ritr~~a.1MK'l0,,{
:s 4.U .-il».--,j Is ~ad~~---,. 

,l,,,t ,1.:clysiL ni,_ Nllil,,,witq ~ #!It 

=--de-dkr-~(,,_ACSi-,~~ 
i:.':ernic.als « ~val,mt. =tes• ~-
' p,,,::fi ~ l: 

~.~.1 W•tr.. S..~ •• ~l.l .aoa"'. 
U..! 1'fflr!c Acid. Conc=-.11!!-d. 
-U.J Sieic AC"!'d. ::0 ~ (V r./'J. Oih.~ 

!CO mi of ~tr:ateod ~ !Ill l !tie'!' -.nth 
deions:~ c:i'lrtli-e-d wats:. 

4.H Sled:. Letid Stmd.ard Soi11tl<:lft. llXIJ 
)',~ ?.l/U'!i. OiHOrN!Q.1~ tofMtCd~te 
[?JiNC.l-.1 m aboa1 e> mi r:zf c.;=.u,d 
diJ11Ued •atr.. add ? c:.I a:ine:m~ HNO.. 
and din:~ ttl 100 c:.I wtt3 ~:ad disnlled 
Well!t'. 

u.s "IYcri:!ni !.ae:1d ~1nd1~ ~ o.o. 
!A :.a. 3.0. ,.o. md 5.0 :::! of thtt floc::t ~ad · 
itandarc!. ,olutiC'1' (·4.4.~J lnto Z.SO.d 
voiw:::ec:ic /lub. Add S ml af o:m~t!!d 
HNO, to nc:.': (Luk 1nd d!lut,r to '"3h1m.e wmi 
dtttonlud d.:1tillttcl --•tr.. "Tbnot "'ffl.lic4 
stand.a.rd, <:0nt.ain 0.0, ,.a. &.a. 1.:.0. 115.0. a.nd 
z:).Q JJ.3 ?.:,/Cl.I. l'ft~V,:ly. ~Vlt. H 
o~ttc!. .ad.d.iUcn.al st.andard:a at other 
ccn<:ffl~dcas ln a iunil.at ::ianner. 

6.4.6 Air. Suit.able qu.al.iry for atoi::.ic 
abllQl"!)ticn 1:a.aly1i.a. 

•·-'·" A.carylet1a, ~labia qu.all!y fer 
atom.re .abeor;,Uoa aa.aiyii.a. 

t.U Hy~ea J',:i-ox.ida. l p,m::ent fV rlJ. 
Oilu1e 10 c:.I of 1D pe:aat H.C, :o 1co c:.I with 
de;==d diatilleci wcter. 

5. Pr:x:::du~. 
5.1 Sou1:1plin.g. Tha ~l-t,xity o{ lhis 

::ethod ii IUQ WL i.c an:iar t.a aot.wl 
:i!liao!e Mlllu.iU. wt.en .1cci.ud be t::un.ecl usd 
ex9enanc:.a.:i wtth Ul.lt teu ;:rocaau.res. 

5.W .?t-etest ~CDC. Foilow the t.aate 
gtt!W'lll ~un ~ve:n i.a Mfthcci ~ .S..:--..0t1 
4.l.l. excr,11 the iilt.?:1' ::itted ::.cot c.e w~ 

5.1.: mii.t:::wu.ry O..an::.in.Aacc.a. i a.Jlow 
the S.ffl'f i~a.r:a.i ~ci= i:vein i.'l ·'-'•tlllJd 
s.~c..:. 

S.l.3 mi:,.,tnt.ic::n of c..ll.e,,;-::ion .rw:. 
Follow th<r um.a -e,e.aen.l ~= ;11"11!11 i.:! 
Met.bod S. Ser::ia.a '--W. e.x.cq1 jl,i.a<:;r llXI c:l 
of 0.1 h.'"'iO. .l.'l -= o( !!:a /lm r.-c 
(m9~ J .. .,. ~ thi,.-:j ~!!.I'-~
and tnnai..- -lPPl"Q~ .-::xJ to .!.C0 g c.i 
pr-e .... eig.i:led .ul.i.c.:a gel wc:i. ii.I =t.u.n.er to 1..1111 

fcW"ll:I u:npu::~. St, 1J.? <.be t:r=:i u .ai::lowu ill 
Fi~lllll l.:-l. 

5.U r.-k~ ~ Fol»• t.:.e 
gener:u lu&-<:.~ ~ ,illVffl m 
!r1ethod .1. Stc::io.aa .. 1.i.l.. ~ '--•· 
Oll!Clc.j. u....: {WU~a Cwing :::a 
S.mple~ &Ali4.l..u \1l0-r-.1.u.i.• 
C.'ltte:t.). 

5.1..5 ~ 1'rani O,:,eft~ FoU.
the s.aae ~ Jm)c:edWII! Cl"'51 i.ll -""ti.Md 
S. S..::i- -u..i. For uci:a t1:1r1. :-=r'<i =a. ci.aui 
~uired on a dara ,hee:e --=ri .. c:ioe oo.e 
,i,.,_ m crA·~ ~ F"~ s-.t. 

5.1.d Ca.ic::::laaQC qJ P-c.rmm ~c. 
S..me u Mftillld S. S«:ian 4.1..B. 

u ~ti~Ee!Ji,n~ 
cle-.i;, ~ •• ,ooa .1.11 i:e ~ i.a 
l"efflCWed ~ Ina s1adt .at di. SW ai !±at 
a.amp~p,oriar:i. 

Allow d:le ~ ta ,:=-ol.. l'lbe!:i it CUI be 
aaieiy hanc!I-. -..pi, of! ...I U't.!!11-...u 
~t11C"..1late matl!!l' uear ~ ~ cti =-~ 
n=-l<t uc ~-=- a c.a, _ tt. Co a.at c:1i, a!! 
the ;,,,c,iM-!ll? ~ftile iaa~ii::iaJ c,,i::i 

la ~ -,i,_,n - ~ >l"O'IUd ~t• .. 
•11cuw-:1 1n dM S!i.to 1-.xiu:l~ ~ .:i.-s"W\.~ 
liqt:114 a"'8CI ti,,, i.r:;)~ .cltO I!:• 5.ltl!l'. 

3e.'....-e -=i~ U:.• s.21npun; =-:ar.t l<l i=e 
cleanu-;, -.:""::. r,er.,:~ •..:w ;,<"Cb.e :ii::-m t.'le. 
a.a9liq t:~in. Wli::-,! ot!' tne -,Hie:..-::• ;r,,.aM!. lnd 
c:zp die~ outi-.et <af tile ,1:-00,,, • ...i c;tmul 
net to loN sny ccnde:tMte th.at 1ffll!llt b-t 
;n-esent. Wipe on the niicone ;:,t•H froo: :r:e 
p.;uawel"'!' inlet wttere ::iir ~ wu (.a"'-!c.!!d 
,nd i::.aa :.'ta inlet. Remc-n O• ,:co,1iQ! cmd 
~m thtt lut lm¢n!ff ,net eai, ~ f:l!!;ri~. 
7lle tester :ay 'UH ~unc!-1ian ,1~. 
piaane a1)'S. ~ 1-el":lm ap-s to dc:,,e th-i!M 
o;:>ffl'lrt;,. 

Tl"lnsftt ~. ;:r-obe tnd :'llt~~ 
ua•mbly lo I deanu;: TI'"l!S. wnic ,:a de,in 
ll'ld ;:1"01es:t:d ~ i.'ie wind 10 t±!st ::"le 
i:.'":anas cf c=nt:an-.in:ati..'18 O'f" lo-ting ::le 
a.am-pie &I'!! mlnn:u:!!d. 

l:upeet tl:e tn.ln ;mer lo and dl:!t"-"'3 
diuu-embly snd note 1ny :abn=al 
conc!iticus. Tr:st l.!:e ,.amoles n rallaws: 

5..t.l C,:mu:zinl!1" Na. 1 [Filter], C&r!!fally 
~movtt ?he filter r.om \he f.lter holder and 
;:lac:: it :n iu Identified ;i<!trl di:ab c=nulr.er. lf 
it i.a neezsury !o raid the r:lter. do ic sud! 
th.at 1.'11t s.:nple-e:i:90U</ side :s l.n.side thl! 
(old. Carefully tnnaier to t..lie p-etr! di.ah any 
vi:ttble iair.9ie cc.atter ,cd/or filter fibers that 
adh~ !o -:,e i'iit~ 1:olc!.al' ;iaskat by ·.a~ a 
cir/ Nyion bristf• brn,i? uid/ or 1 1i'la.r;,-.,dged 
blade. Seal t..lie C::ilUiner. 

5..Z.: C.ntr.tin11r No. J [?!-obeJ. 7.u:i:-,.i e.:sre 
t!lat du.at = the auuide o! tl:e ::,r.:ioe or oth•:
~xte:ior nuf.:ac::es docs act z!!t i.nto the 
s.arn;,le. qu.anutaciVl!iy i-e=ver iac:ple macter 
or any <:::lndmMttt r.om the ;:r.:ioe no::!a. 
~l"Obe fitti.-.;. ;=r=oe !.i..,er. incl ~nt a.al! ol i.'le 
:ilter bcider i::y w:uhin:; t!le:se =:::,onenl.'l 
"lW'tdt cu s 1-:',C.. ~ci ;:l.:11::::.::; :.::e w c:ui i."ltc .s 
z!;ua ••r:!."'i-r st.cn.i-e coot..i.:l.er. M.euu.n, and 
~ ; 1.a uie .,.a.-esl -~·c::ll t!:e :Ota.I :u::cw::: 
o( 0.1 N Ht:0. IJ.M¢ i;z-ud! r'-'lM. P,::f= 
I.he C.l N HN~ 1 n.::.:wu u follow a.: 

Carefully MH::IOVe U:. ;lt"Clbe ::io:c.le &nC 
rinse !!ltt i.:::sid.e .cw-'..a.:aa -with a.1 N l-'.NO• 
~m • wuil bott.!.a wt:ile bnu.h~ wit::•· 
1tainlesa itui. Ny~tL, l::.'"1Ja.i:i. 3:-.u.h 
:.:ntil the O.l N HNO. ~,, ... 14,;iw1 .-:ia visibl• 
pa.rt!c!u. :.:: .. iuu a fir.ail r.:i.H ci =• i:,ude 
Jl.lriaee. 

Snub and rnl.M with O.l N HNO. t.'ut wide 
;,ar1s oi the S-.q,eicit lll!ll!Jl La a .au::ii.l.u w.ay 
:::uil ::i, vi11oie ;,arudu l'"e!:'la1n. 

Rinse lbit pr,abe line!' wu.Ji 0.l N HNO .. 
'Nbile ~IMl; I.be ;,robes.; ~I .ail i::.;ud,., 
au.--:aces wiil be ti.nMd with <l.l .'4 h."lO., tilt 
t:1111 probe u.:I ,iq,,wtt a.1 N h."'10. .i;:110 us 
\l'!)l)et esad.. l..rt che<l.1 :i HNO. m.111 fro= the 
!owe .!ll!ld i..-wo d::.lf ~m;,i• COGltiee'. 71w 
tl!Stff ln.11J' ,_.~AH~ to .&Id in 
:ramie=.; ~ waaha ill U.. c.:i,nt•ii::er. 
Foilo• ~ ri::::N -,,,c:: .a ;:'NO. bt-.:.14. Hc.i.d t."ie 
probe in~ :cai=..:i ;:,c:s,1..-=. ~-n 0.1 ~ 
HNO. into ch -:tl)!Mt' ~ :x :.be ;::r,,o. u th« 
pl"Obe bi=io i.s be.-:c ;:-bed ..;(II a ~tin.; 

1e1ion ~- tSt ~ ila!G ~ -oie 
c::intainet" ~t.!l t!M 1.._ -.c;I ~ c:. 
;,robe an~ C3td:: u1y ~1 N HNO. ~ ... :n~le 
1:1:attw 1:l•t is l:rus.'-.ed. frl:2ll t!ae ~ Rl.lff 
tile bnuil ~ I.M !)C'QCe ~ t=m o,: 
:ncre uni na n11ible sac;,te -..tt:w i.a c:an,e,d 
OUI wt= C!le O.l N H?'-10, ~ n<l- l"'llm:ltn.a on 
1.'le ;irooe ~ .uraal ~c:a. Wio 
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11ainlr.1• ,1..,1 °" athn ::at.al ;:i:cba. rim t.!:4t 
brush 1hroug.b in t.bA al:crl• Jlf'"Cril:l«i 
manner al !a.ut 1i:l t!mn. fu:IQI :et.2l i:::oo.
have small C"t",.;en in whic;.i,. u11:n0I~ ma~et 
ean be ent:a9i,,e<!. RinM th• brtLSh ..,,th a. t .'I 
HNO. and quant!t.adnly c:2i,~c: t.':.u11 
w1uhin~s i.n :!le i.ampi• c:J:U•i:l'!: •• .;!ter ~h~ 
CN1ll1113 max• a :1:1.al ,":llM oi lhe prob. H 

de1cribed abov,t. 
!t ia ~o=ended ~"I.at t";<¥o j),l'C!)lit dun 

1he :,robe lo m~ !on oi 1am;,le. 
S.rwNn a.am!)lin.i i-..a.a. ktt'? brushn ciun 
and protecte(S .!:-cm. =taci:lation. 

Alter insunn:i lhat all joint.a arw wiQ<!d 
<:lean al ,1!ieon" ;i?'!llllf, bruah and rinse with 
0.1 N HNO. th• i.n.&ida oi th• :::-ont ll&i! of t.bA 
filtar holder. SN.ab and rune uch 1wa.:a 
thl"ff times or :::ore. ii needed. to :-ecav• 
vmbt.t 1ai:n9ie caner. Maita a final MM of 
the bl"lah and filler holder. A!tar ail O.l N 
HNO. wHhinp and s.ac:ple a:acte an 
<:ollected il1 the sample ecntai:1er. tig.'!len t.i,.e 
lid 011 the "mple c:::awner io t!:at t!::e lluid 
will not leu out wben lt ls ,hipl)'td to th• 
labontory. Mar!c t!:e l:ei3ht o! t.l:le Ou.id level 
to deter::11.ne whet.hat Iuka~ oc..-.n du.~ 
C"l.n»!lQl't. l.abel the c::,ntainer to duriy 
idenu!y it.a c:::ncenta. 

5..:..3 C:nu:iner No. J (SUia C.l]. Cea 
the <:i:ilor of the i.ndic:atin.; 1illca ~l to 
de1ermina ii it has bffa completely ,p,ent ind 
mab a notation o{ lt.1 e::mdi~ Tnru{u tl::.a 
1ilica iel from the (ou:-.!1 i.c;=il:ll!ft to the 
Ol"ti!llal c:antainer and seal. Th• tnt•r ~y 
uae I funnel to PQW' ~i• 1illa gt!i and .. 
rubo.r :iolic.ema.n to mnovtt th• 1ille:a gel 
from the i.cpi.nger. It 1# not :ieauar, to 
~move tl::e ,mall UllOWlt 0£ panid" tl:at 
=ay adl:erw to th• .... u.a end an dL.'!k·.:lt to 
:-emcYfl. Sin~ the gain Lt! -ight fa le c.r Wied 
far :cobn.1.nr c.ak•.:lanona. do not UM any 
w•1er 01' at.htt lrqu.ida to e~na!tt the silica 
!•L I! a balanca it at:ai!cbl• i:a u-k., ;;>!Id. the 
IHIII!' ::::ay fcilaw Jl1"0Cl!dt"'"!' ;:i, Cantai.:::aer 
No. J under Sedan l.-4 (A.~'llf11SI. 

5.;.t C:ntainet' No. 4 (Il:n;:i.:._-tenj. C.:a to 
t.i• Lui,, quantity of liquid t:voiv,id. th• 
tnter :::1ay )laa tl:ie unpin;tt 10h11:loa1 it! 
sncn.l containers. C,nn 1110 o{ the lint 
thrM l.m!)irliel"I and eoM..::tir4 puwU'lt L-.i 
the (oilowtn.1 r:ianner. ~ 

l. Wli,a the im;:i~r bail j,,t::u tr.. o{ 
siile.oae gnue snd c.:ii, t.h• joint1. 

:. Rotale and agitate n0 im;in3rr, JQ tl::.at 
the lm~er c=ntenu miibt JCl'Ye u a ~ 
10lurton.. 
~ Tr:uu(tt the c:::ntents. ol tha lm;:ir.:;en to 

a .sen.au g:adua1e-d ,:yil.nder. Remove th.a 
outlei bail joint c.ai:, and drain the c:::ntmU 
through this opening. Co not ~ante the 
impin~ par11 (inner uid outer tubetl wh.il• 
tnnafeff'.ng their c:antmt.l to t.!1e c:-1li.ncier. 
Maaa\lt'lt t.ia liquid volume to within ::::l :n.L 
Allemacively. determine th• ~t of the 
Uqwd to ..,;thJ11 ::::!l.5 g. Rac(lru ~ th,. J.,_ •.he 
volume or wei.1lht of th• llq•!.id p<"l'W«t. ai~ 
wicls a acta!lcu a{ .any c:::,lor r:r it!::i obwrved 
i:s the i.cp~er e;atd:. r~ Uqui.:1 voiw::c °" 
~t ls n..ciad. alQtl3 -..itb t.i:e dllc.a g,ri 
data. to e;alc-..l.ate t.!1e ,ua au i::oi.aet:., 
cont.mt (M111 Malho,i 5. Fii'u,.~ ~). 

._ i1U1'1ar tl::.a e::,n~::t.a lo Cmiw.~~ Ne. -i. 
5. No1c lzi ltll1="' 6 &ad S ~lcw, =,aaw,a 

ind =l'd t.l:I• tow an:c,mt oi O.l N HNC. 
ij.«I for nr.si.q. Flour apl)f'OXimataiy ~ =l ol. 
O.l N HNO. i.nu:i ••els ci the ant tl:ne 

lin;~l't acd qi.tit• tl:ta ll'C!i,irl4ei-:s. DraiA 
the 0.1 l'i HNO. ~ tl-.e our.lat arc oi 
t10Q b::li,in.,cff t::ito ~tJtl::tt No. 4. i!•l)"•t 
t:la e:,.r:stion s wcond :m:11: i:ul"'ld th• 
lm;i~an for 1.ny abn=ai c:::,ndition1o 

·!!.Wipe t.'le ball joint1 oi t!'l,: giauw•n 
c:::u:K:ir.; t!:s i:::pl~'"!l~ L~ oi nlir::2ne 
~llH and :fo.11t ear;.', 9i..:e o{ ;jauwanr 
twia with 0.1 N h.""1O.; trsna{ar t!lis l":.nM 
Into Container So. 4.- (C., r.ot ri/!$11 or i:u-.1sh 
t.ir1t Jios,-.lrit!l:<d fiil,:r tuppcrt. J ).iuic the 
be1gl:lt oi the l1wd l«Y•I to dater::tin• wnether 
leeaa19 cc:::un dllrin.3 transport. !..abet tl:• 
c;antainer to deuly idi:nufy \ta c::ntmt2. 

5.2.5 i!laau. $.aYe :CO :nl of :.,a 0.1 N 
HNO, uH<i for wmpiiru, mci c!unup aa a 
bla4 iu:.e the 10h,1ioo di:-e1:tly iram the 
battle be1ng uH<i ind pi.&c::s into a ~iau 
Ml:lple c=at.auicr lac.lad "'tl.l N HNO. 
blall.k." 

5.J Sa.c:ii:,la ?!-r,,antion.. 
Ul C:n1.t:in11r Ne. 1 (FU!e:). Cut the r:lter 

L::co 1cr.pe lllci t:uufer the 11.rii:,a and ail 
loose p.art!eulata :::a1t1tt i.nto a 1::S-QU 
E:!11!'.meytt !!.ult. Rir..se the p,ctn diab with 10 
ail ol 50 per-...ant HNO. to i.nsW"I! a 
quantitative :nn1£er and add ta t.ha Ouk. 
(Note: I! :be tat.a.I volume l"l!ql.liffil L'l Sedoa 
5.3.J it e"i)l1:1ed to e:11:~ ao mL UM 1 ::.0-cnl 
E.-ienmeyer llult i.n i,laca of the U:S-m.! !!aalt.) 

5.J..: C:ntaim,n Na. 1 and Ne. 4 (P:-,o. 
ami Impi::Jrenl, (Oi«k t.he liqu.id l<IV•d il1 
C.,ntai.ael".I No. : u:.d/ or No. -4 uid c:::1nn.-:n u 
to waather or :ct !1~ o==.-:-.<I dl.lri."13 
tnasport !late OOMf''fation 011 t!:ie uialyw11 
1ant. JI a J:lOCczabla •mount af lu.lul~a bad 
ocz:::und. 1itllet void :he a.am;,11 ar ~ 
ateps. aubjed to t!:ia a;,;irov•l oi tl:a 
Acimimat:ator, to adjuat the Ima! multi.) 
Cambin• the eaatfflts ol Cant.aJ.ner, No. : 
ami ;'lo. ~ a.nd tw ta d:yn11n 01! 1 hot plate. 

!..l.!I Smlple £:undOl'I fM 1 .. d. .!!AHii on 
the &lll'f'0x.it:lata ataa ;ea Jl-&nlc:-.ll.ata 
c;an.c:antratlO'II and the tov.l Yolw::1.a ol 11aa 
:u sac;:lec!. tttlmata t.i• tot.a.I ~t o{ 
pardc-.u.ace sample coilected. Thm e:1:uiff 
t.l:le !"Midu• from Contai.nen No. l .1nd No. -4 
to the US.au E.-lmmey'ft' !lack tl::.at c::intai.n• 
t!le filltt I.I.Ii~ r.ibo.r l)OilCfflWl ai:d !O :=.1 cf 
!:IJ perant HNO. !c:- rvff"f 100 m3 o{ 1am9i11 
coiledad In th• tnln or • Clinimw::i ol :o =l 
ai SO l'fll'CJltlt HNO. witi0ner fa l.ar:;er. 

P!ac:r the !:lenmeytt llaak on a hot :,late 
md hut with periodic •tim."tl far ::iJ l!li.n .ac a 
tempcnatunt juat o.law boil~ I! t.i• 1am;:le 
volum• faila o.lcw t~ tni. add morw 50 
;,.rant HNO... Acid 10 c:.I oi J :,,ttetnt H.c. 
and cont:1.nua bcatln3 for 10 min. Add !:O au o{ 
hot (aJ"C'l deion.!u,:i d.iatiiled watff and l:tut 
far Zll m.tn. Remove the l1.11k C"Om the hot 
plate and allow to c:::ol. Filter the 1.1.1npi111 
thrc~ 1 M!llipol"e membrane t'Jtff or 
e,quiv-.lent &nd transfer th• fllt:rat• to a :::O
m.I volw:aaaic !!Hit. Clluta to volum• witA 
dlrioni:ad diatilled water. 

3.J.• Filtff Slank. .O.!er.:tina a r:lttt blam: 
I.I.Ii~ rws, fillers from eiu:.i,. lot oi IU!ari UMd 
!::I the aampllng train. Ci.t ,110 fllttt i:::to 
u:ipa and plac::1 ee0 llltet !n I S<t9arata 1::5-
ail E:l.emneyff flue. Atid 15 ail of .SO ?'fl'Cltlt 
HNO. and t:'llat u dnc::'ibed il1 Sotc::!on .5.J.3 
~ 10 ml of 3 yff'Cffl! H.O. and !O 1rJ oi 
!ot. daloniud distilled w•tff. FUtu and 
dilute 10 • teal v,:ilume ol 10l c:.I 1W.C4 
d.iOtli:.ed di.ati!lad Wltlrt. 

U.S Q.l !i HNC. .8tanJt. 'I'w t!:a ftltin 
:::a, i:u oi O.l N HNO. to ~au 01t I at:a11m 

o.t.11. add 15 c:.I ol .SO perunt HNO .. and tl"eat 
:u dnc::'il:l«i in $.tenon S..:.J u.wi~ 10 ml o! 3 
l)ffCllnt H.O. ind so mJ oi :iot. ::.ioni.;ed 
di!lilled -..,aie:. Dilute re e !at.al voiwn• oi too 
ml uJing deionind ,:i,.tllled we1u. 

5.4 Ar..aiy,i ... 
5.1.1 ! .• ud i'.;,rtemiir..&Ucn. C-iilbrata the 

1i:e,::.-.::photome1er H dnc::ced ill Sec:ion ~-= 
and deler::tine the 1b1ori:::1::a !er esc:.': 
l'lurca Jam:,le. !.'le f.l:!t !lia.-u. 1nc! J.l N 
H."10, blat'U'. An.alyu uc.l:t 2am9ie th.~ 
times i.n t.tu.a tnlllni:r. Mu.e sp9ropri1ut 
dilutions. u ~uind. to bri113 ail sam;,i• P':I 
eon<:n1t:ation1 ir110 the linear 1bccrb.anc.z 
range of :.i• 1~::opho1ome1er. 

{I the Pb c:ancentntion of a sample ia .al t.'lit 
low enc! oi the c.alibl'lltion C'.:l'Ye uid hi~ 
1c,;-.i::1cy is l'l!qu.ired. tile wm9le c:a.n o. takan 
to d:ynl!'.le on .a hot ;ilac,: and t,.i,.e residue 
di.saolved i.n the a99ro!)riata volume o! .... 1~ 

to bring it into th• oi:,timw::: rsn:e oi th,, 
calibration t:"..rve. 

S.U Mandatory Cea for M.atrix s:.;rec:, 
on the !..t.ad Resu.lu. The an.aly1l1 !or P':I by 
atoa:jc abaor:,ttoa i:11 '4nlitive to th• chemic.al 
c:aml)Ositan and to the ;ihy:ic.al propel"tiH 
(vi.1a1airy. pH) a{ the sample (rnall'".::l et1ect.,j. 
Sine.a the Pb p=dun dl!'.'lc::::bed het"I! will c.r 
1i,p!i<!d to many diffei-ent JOun:.n. ::any 
sam!)l• m.al?'ic.zs will o. enc::1.1ntered. Thua. 
cliea (ma.a«utorfl at laact one scmpl1 [:,Qci 
escli JOIU'Cll u.airu, the Melhoci of Additiom to 
uc:1r!:11ili that the cl:m::ual <:i:im!)otition .ui.d 
;:hy'lic.al ~rtin oi t:• w:i;,!e did not 
e:iuM en-oneou.a analytic:al l"!Su.lb. 

Tllne aceirptabla '"Method oi Addition.a~ 
p~ arw dndbfli iJ1 t.'le C.r.11ra.l 
?roa,:i:.,n S«tion oi tJu ?!:ii: E!=tt 
C.,1"1'Qrat1on Menu.al (M<t C!!a1ion 9.1). !! th• 
l"!SW!.a o{ the Met!:od of Additions ~u.~ 
on t.bA IOW"Clt am;:i• co not .a~ wit.".i:i 5 
i:,erant of tl:• v•lue obtai.r:ed by t.!::e 
c:onvmtional 11ocic abaorptioa analy1i-. 
then the tnler i=11sc :-es.nal;-..a ail 1.am;:les 
!:om the iou.-cz 11.1in.; tl:11 Melhod of 
.-'\ddiUont ~1.ll"I!. 

5.4.J C:nu:iMr Ne. J (Silla C.l]. Th• 
tHt«r =ay condut:: this ste-;, u: the field. 
Weuµi the apcnt 1ilic.a gel (or iilia gel ;:lu.s 
lmpinattl to the aeare:t o.5 g: :-e,:ord t!'li.a 
wei3ht. 

e. Caiibrr::t.ian. 
Main1:1i.n a laboratory log oi .. u 

c.:ilibl'lllionJ. 
5.1 S.mp~ Tr-ain C-ilibntion. C.;ilibrale 

!.ie tampliruj cr.ain c:::,m;xinents a=rdi."'l:i to 
the i.ndlc.ated se<:'Jons o{ Method 5: ?rgbe 
No::i• (S.Ction 5.1): Pltot Tula (Section 5..:): 
Meterlft.3 Sy1uu::i (Sectian ~l: !)rgbe Hu.cu 
(S.Ctioa 5.tJ; Temiieran.re G.auges (S<!r:::on 
5.S): l..talt-Clea 0£ ~ie Metm113 Sy1ter.1 
(S.Ctioa 5.0j: a.nd Barocae1i:r (Sedan 5.7]. 

e..: S~t:"Opholama111r. M11aaun the 
ab1otb.u11:a oi t.!::e staad.ard 10iution1 usir~ 
t.!::e \nsttument wtti.n.;t recommended by :.':a 
l!)IIC!.-ophotcmettr aunw'.ae:unr. Repest 
until good. a~ment (:J ~ntj t. 
obtain!Ni benwun two <:onsec:-.1tive reaciin.p. 
Plot t!:111 abl<ltCl'l!Q (Y•4xial vema 
eoncanin.don in /.L~ ?.:I/ml (:t••Utit). Draw or 
eom,;,ut• • 1tnigh1 line tl!Za~ t.':a li."IHJ' 
l)Ol'!ioa oi the CW"fe. Co not fora the 
c.aUbntlon =:-rt t!:.-o~ %2!'0. but L: t."le 
~ dQff not 9au ~ t.l:le ol"~ o:- at 
lc.ut lle clour to the o:iiffl than :13.a:l:l 
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ab10ro.t112 w:iita. d:ecl,. ior inc:or."'l!Ctly 
!)ttl)&m at.ilndariu and Car =it"'ttur-e in the 
calibration ::-~,r. 

To :iet=ine 1taoility of-:he c2lib~,itl0n 
::-.:r-,e. ,...!.".! ! blanx 1nd 1 1tandard dftPr evary 
five sar.:cie, 111d :-=Horace. u nec:ss.ry. 

'f. C.:zl~:Jlr::icn3. 
7.t Ory G.u VolW:le. UJ1~ the dac,. m:m 

this tl!St. eaic:-.:iate V-......>, t:1e total voiume oi 
dry gn cnete!"eci ccr:-ee:.zd :o standard 
<:::ndici<:ln.s (::C-C and na = H;J. by •Jsing 
!::;uallon 3-1 o{ Metila<i 5. U nee:,ury . .idiu.at 
Y......, for iesiuges u outiined in Se<::,on (I.J 
0£ Metilod S. ~- the :ield data sn~ fer i!ie 
nersse d.'"/ gu meter tempera-tun 3nd 
averalJe en1icz ;i:-euun d.-oo. 

1.:. Yaiw::1110£ Water Vapor and Mo,.stlU'e 
~ntenL U,in.g d.it.i octained in this test and 
uiualion3 5-Z ind s-J of Method S. calc:uiate 
the volwne of waler vapor V _._.j and the 
m01ature content S..: o{ the st.cio. ~ils. 

1'.3 Tot.al ~sd in So= S...mole. F'or e•c.'I 
s,;iw,:a s.ac,pll! correct t.'le ave!'3s~ 
1b1oro.1nce for t.'le contribution of the filler 
blank and the 0.1 S HNO. bl.u:ir... Use the 
C31lbnalion curve and !hi.a cc=cte<i 
abaorbanca to deter:::ine tl:le ;,.g po, 
c:oncencnt1on in t.~e samoie U!'1fllte,:I into 
the ..,ec:.-o;,hotometer. C-l~iate the to~al ?b 
amcenc C',. (in ,-;l !n tbe or--l!Jnal 10ur,:e 
s.amoie: cc~t for ail the c:liluuons that ·-
cnada 1.0 b~ t:ie Pb ccnc:ntrallon oi l.l:e 
wm;,le U'lto t.~e !ineu ~e oi t::e 
sp,ec-~--oi,i:iatcmeter. 

1.4 L.,ad C,;ncenc:,rioc.. C...lc:-.:lale t.'te 
st:ac:i: :u f'3 =nc:mmnl.::n C,.. !.n mg/d.s= 
.u (alloW"I: 

Whe~ 
~ -o.oo-i mg/ ;,.g rar metric units. 

-:..:=~ ib/ ;,.g /or E.-,giian unitJ. 
1.J (10icinenc V atiatton and Ac:::21't.abie 

R.uuits. Some u Method 5. Se<:1ion1 ~-11 •nd 
a.1.:. :-esoectlveiy. Ta c.alc-.ua,e v,. !ha ,verage 
11ac!,, gaa v<!loc:ty. 111e E:qu:iuon Z-4 oi 
Meihod Z ind the data from 1h11 field test. 

a. Alt6"ffatl~ r~st Meci:ods for lnar-;amc 
l..«Jd. 

!.1 Simu.!lanc-ous Oeter:::inacion of 
l'srtic:-,1J,.t.t and L.ud E:.-ni.aaions. The tester 
1:1ay 11ae Method S co sirnu.!taneo,niy 
detmnin• Pb ;:ravide-2 t.'lat (1 l he llMS 

ICl!tone to =o\"e parti,:ulate from the pro~ 
and inside of tl:e filter h.oldu u ,pe,:ifie<i tly 
Method S. (Zl he PH 0.1 N HNO, in tile 
imp1n!lers. (31 he uses a g!u1 fiber filter with 
a low ?b bac~~und. and (-41 h.e treats and 
an.alyus t.!:e ennre tnin contents. inc!udir~ 
the im;,il\31:rs. for l'b as descrii::ie-2 i:: 5'rct:an 
5 oi thia rcethod. 

a.: Filter L.:iation. The testff :nay uae , 
filter ~twl!ffl th:, third and fou.rtil im91~er 
;:,-,:,-;td11d th:11 he indudu the fUtll'I' in the 
.walyua /or ?.:. 

5.J ln••laa Filter. The lHtet :Uy UM an 
in•tlacx filh!I' ;:rov1d.ed t.'lal (l) ~e uws a 

slu...tlnec! ilf'00e ,;.nd at '.cut :wo imi:,iru;er:. 
ucll 1.:Q1'1tain!~ :oo mi o{ 0.1 N r-1 ... --;c .. ii:er 
r!!e in-11ac!,, :ilter 2nd (:l !le ~::v'!l"'.! ind 
analyus the :,rob. and im!)1:1;er content, for 
F':,. fle-:cvt!T' sempi1t ir,:m the ,:o:::ie ·-,1(;, 
.;ic:::w•n,- ii I parnc::.date l1uiy1u .1 :a~" 
made. 

'.1. 3ibli~r-er,lty 
i.1 ~r-xin Z:mer ~r;:or:s::on. .-l..n.;il;-jc:iJ 

Methoda for Atomic Absor;:uon 
Spec!l"01Jhotometl"'f. Norw-tile. ~l'w".tl!C:ic:-.:1. 
~;:,tember 1976. 

11.: Americ:an Society for T tsn.,~ and 
Mater..3i1. Annu.il Eoai. o{ AS1':A Standa.-:i3. 
Psrt Jl: W Iler .. i..1mo1pi-:el":<: A11sly1i1. 
?.11! .. deii,iua. P,. \97°'· ;:,. 40-4:;:. 

i.J li.le1n. Ft and C. Hae.'!. Stand.ltd 
Addition-U.i,es ind W:::itauor..s in 
Spe-ctro;,hcuomet:-ic A.na1y,1a. N1Ter. I.,.:i,. 
~.zl-Z7. lg;-:'. 

9A Mitc.'ielL W.J. and M.R. Mid;ett. 
Oe1ermining lnar;anic and Alxyi l...ead 
E:niuions from Stationary Sourt:.es. U.S. 
:::.-,vil"Onmental ?l-otect!on A~enc-/. E:niuion 
Manitonn~ 1nd Sui,pol"! u.bor:itor;,. ReRsr::.'I 
im,n~ie ?ull. N.C. (~sented at Nai,onal 
APC.-\ Meellng. Hou~ton. J•~ne z.a. 1978). 

g_.5 S.me u Method 5. Ctations Z le 5 
and 7 oi Section 7. 

(s..a. \11. tH. and ::o-I(al o( li'.c -=:un Air 
A,;: u .menda!l (.U :J.S.C. iUl. ;"',H, .u:~ 
reat(,j)l 
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:.\.letncd i j..J.. :-:v,scd "v ~, =~ ~ ':-'"\ ~ ru,..• ,n 
i980! · . ' " "'· •• ' .. ~ -~-

-:r,,,ficai1'litt· and f'~rrc!f,I,.~ 

·\,-,:,iic~briity 1 .~1."' m;:,,oa .Jtir"iid :u 
/?~ .Ji!termtn:awn ;;i" :i•..!onae , :=: ::-:i1:-i . .;1un.._ 
•.rom 'Ourc= .LS .;~,c:--.::tie:: :n :.1=: t~.nu:.itH.M~. ft· 
Joi:~./i<g :rte:isure tluun,c:-.. .r~ons. ~u~., JS :·i":ur.s 

I .... , . :-tnc::r.te.. Gusenu~ :ina .,:.ir:1c:;:~.ae ·.: 
are ·....-rcndruwn. isvXinc:ttc.::,tily from the ,uurc: 
;ind ·;ull.:c:ed rn •.vater Jnd un J liiter. T:1 ,: 

.0_1:1~ F IS t/'r~r, de:ermini::: 'J~· the S? ,\ D,"iS 
Zm::Jnium L.i1<,: ~olunmetrit: metnod. 
:. Ran_'l't' and S,m.riril·lfr 

• Th::_ mnje of thi~ m.::'nod ,5 O w I.~ .. >! F: mi 
~=n~u1vuy :'las i10t h~n det::rmtnec. - · 

J. I ntl',.fi-,.~r.r:'r.r 

. ~.u~e (.Juancit:i:::'i 01 ..::tiorrcii: '.\'iil 1nterfe:--: 
·,vttn ~iie anaiy~15., iut tfH5 :nte:-r'i::~:ic: ..:::r: ·~e 
,,~ev~nted ,,, :tdciing ,,Iver ;uJfat: •mo :.,e 
a1s111lauun !hsk ,.see Sc:i.:::on ° J.-.l. !f ~;tloricie 
inn Ii ;,i:_r.:a:ru. it :nay :,e :-.:.tsre:- :o :.:se 
i~e :::,net:uh.: 1.un E!=:rode \1e~noa r .Yl~!!':od 
; 81. Gre:i~,: ,r. ,amr,t.:~.,r,o~c:a ,c1rfat::s .-:,ay 

..:~use !ow F .-~uics -.!u:: :o JOsumc:urr 

~ f':-11c-1.rion. -fcc-!lraC'T. ~ud ):1ai,1/;rr 

!. l ?!"et::s1on. i:-,e i'oHowrntt ~um:ite.~ 4,.. 
:iasi:d on ~ ,ollaoora11ve , ist :::one cl 
,,r,mary :.uum1num "imc:!te:-. {n ~:,= :=:st .. Hx 
1armraconc.-; ~::c:, -i;,,mr,i~J :ht: ,tu1.;:< 'iimui• 
:aneuu:dv 1J~,nt? cw,.) ~amntim? tr.J.rns t"or .i 
~{~l,d of·! Z ":tm0id ,,er ,atTir.ttl".\! :-un. Fiuor?de 
··.,nc:.::'ttia~zuli:i ~ncuunt~:-ed· .:tUnnt? u1e :<:St 
r:·r:;~ (rnm 0.1 to 1 . .:. :n1t ~ 'm·· T7,e ·.i.t1tllin• 
!;u~'.''":ttor~ ;,!111 netw~-rao~r.Jtorv '\tunaard 
r..h.:v1au~ 1 rt!li •• v~1;.:;i include sumr,iinl! J·nd :Jnajv~1s 
~r_n,~. .1;c:re 1).0.U. ,,ig F, m·' .vH~n .-;o ae;r~ 
,,1 : r<:=dom .1nd :).06'- :nt? F, m·' w1th ,ive 
dt::;re~ tH. t're:dom. ~e:;nec:1\·etv' 
• .:._.;: -\~c:i,Jt:y r:,i: ~:Jilaoor.:i1"e :;::;1 Jid ~01 
:,na any ilias ,n the ,,n:ilvuc:il method. 

J .1 Stabiiily. After :i,.: ,umpli: Jnd .:olori• 
:n.:tnt: re-.:ient Jr:: mr.,eci. the ,uior i'orm::a ,s 
,t.1ni.: t"or ar,pro.,imateiy ; hour5. A .J°C 
:i:mm:r:iture dirTereric:: netwc,:r, the ,umr,ie and 
. il.tnd:ud .1olu11ons ;,rociui;:::1 Jn ~:-ror 1Ji' ao
;,ro.'lm.ttely 0.005 mg F /liler. io ivo1d t.~is 
~r:-ur. the absorbunc:s <Ji the ,amr,ie and 
,1.ind:trd .1olutions must be me-.:sured Jl the 
,ame te:r.r,c,-.iture. 

4f1rcrn:ru.r 
Samnun~ -:'":·:::.-:. ..\ •..::-:~:-:-:;.:.:.;;: Ji° :~e 

,~d'rti1Hr:.: :.·:un ··" ~.·H,:,·s:: .:, ~:,::!;re ! ..lA·1. :t ·_.:; 
~ 1 r.i11:~: ~o :.'ie \t,::::0a : :~:un -::~<-==~t ::?e ::!ter 
.,o-;H:on !5 :n::r-::!ang:~:1011:. 1 :ie "imcting 
:iain c:.:nsists v,· ~ni: :·uiiow1n2 .:~m:-,one:us: 

5 ! . 1 ?~ce ~ou!-:. ?i!o( i'\:Oe... Oiff~r~:, .. 
:i\:i ?:-:s:;ur: ·J«:.!~,:. ~:it::- ~'!=.::::i~ Sy<it:!m. 
'-t~~..::-tt1" 5~"tc:m. 3ar'Jme:::-.. u,a Gu;i De:,sicy 
·)e:::-mrna::un E:.::.uom~nt. ~ame :.is \1c:thod 5. 
5<:::~10n5 :.:.,. :.: .. L :.1.~. :.:.:;. :.i.j. ~.l.9. 
,u1ci 1. ! . !O. 'Nile:, :nomur:: ·;onaensation is ci 

~rocfr:m. the :iiter :iie!.ltin~ ;y:H~:-:i is us~. 
:, . I . .: Proee t.ii':l!r. aorosdic:.n.: ~iass or J 16 

1,ainie5~ ,t<:::i. Whe:i th:: :ill:r is loc-.1ted 
imm~iatel~ .iit:r tile ;,robe. the te5ter may use 
:i r,rui'le hcatin!Z ;vst:m to ,r::.,erit filter ,iu!Z
~in!Z re:cultin!Z from :nomure :onci:11salion', :,ut 
the· tc:<;ter ,h·:1il not Jilow the 1:mner:ttur: ,n 
::ie ;,race to ~~c..~ I :a.:: l.!°C (:!3:: :!_. )F). 

5. I.] Fiit~r Hoide:-. \Vith :10Si(IVJ:! .i~.Jf 
.1,z:t1nst !:::i<a1z,: :·ram :;,e ·JUt.11de •Jr ;round 
~:-:c: tiiter. i r {:,e niter 1~ :oc:.:.ted :e!w~~:, ~he 
:iroce .lnci iir-st :mrnr.zer. ·Js«: ·:,oro~1iicate 
ii.u.-;; vr ,ta1n1cs.;, .-,tc:~t w,tn :.t ;a .. mesfl 1tainlc:t.~ 
~te,:: ,c:-:::, :iiter ,unr.ort .inti .1 .11iicone 
,,_,:mer z.1s~:t: do ~ol •Jse J ;:iass :'rit ,Jr :i 
'Hitt::-!":? - mi:!ai iiiter ,ur,r,ort." 1 f :he {titer 
·s :oc;u~a j¢!·.ve::, ~he :htrd .ir.d four~:-t 1 m
iHn~er:;. :he :e.1ter i'tUy JS4! Joros1iic:J.te jia.ss 
.. 1,1tn ~l .ztus.; ··ru :iit::- ;uonort .1na :..i Hiicone 
~unher iu~ki:t. T:1e ::ste:- -nav :.dso :..:se ·Jlner 
:n:1t~r:ais ·.ll· :On$lr:.:c::on "'ltn JOprovaj r";-om 
:."T:: -\dr:,rni~trtaor< 

5.: . ..:. f mo!n;::"3. :=1ur :rr::1n;::-:1 .:onn=:::i 
as ;nown in i=:gur:: I JA-l ·.1(1tn ~rounci•-sia.s3 
r_ or !:.uivaie:itJ, ·1ac-.:mm-i1gi1t ,imng,. For the 
tirst.. ,:hird. 1nd tou.r::t tm~tn;~:,. '.!SC :.he 
Gre:ncurg-Smitit ci=tgn. :nociirie:: ',y :,:;,iac:ng 
::ne J•o ·,.1r11th 1 ! . .J~"n--,nstrie~iamcter !!.": in.} 
;!ass ttioe -:xtending :o ! .J c..~ t'''! in.) frOm ::le 
:octom Jr' ::ti: :lasj(. F~r :h:: ,econa ,mcm,;;e:-. 
•Jse il G r.:-::iour;-Smm, ,m;nnger '-"ttn :n: stand
ard :tc. T:1e :est:~ :':'llY ,;se :noairic:mons ( e.; •• 
,lexibii: ;onne<::ions jecwe::n :l:e :momgen or 
mater1ais Jt,ier :nan zia.ss). suoi= :o ,l:e 
Jccrovai of (he Administrator. ?fac: 1 :he:--
,116met::-. ::icaole vf me:isurlng :e::-:~tUZ"e :o 
'Nt(illn 1 •c tZ·~- lt :Ile Jutte: •Jr" (,7: :'ourt:i 
,mptn;,er r'or :namcormg ;:ur;:ose:s • 

40 CFR, PART '"60 
APPENDIX A, ~ETHOO 13A 
PAGE 3.13A-1 OF 5 



·c 

·o ., :o "' o . .., u 

·t ,,., •o
 , ~ -...: 

,-; d 
,; ,..; V

 
,,; ,,.; ,n u1 8 .. , 

ci u ~ ·.;; 
m

.,;, 

"' 
C

':,:i 
::t ,, .r. 

~ i .I "· 

0 
0

'-
0

 
:t: 

0
1

·-
L

L
 

\D
W

C
•
 

"'I:;··· 

,_
 

C
\I 

0.:: 
~
 

I 
c
(
 r.::r: 

c
:( 

0
.. 

(V
J 

X
t-

-
~

,-.. 
fl~

 C
:l M

 
Lt_ z 
U

llJ
ltJ

 
0

. c:!:' 
o

n
. <

r 
'S

:l·c:1: 0
. 



a.t • .t.l :.r the filter- u located between :.i.e 
probe a.ad !irst fmpinge:. u.sa any su1taale 
:nediwn (e.;.. cape: ;,rganic :e::braaet :hat 
eoniorms to the foilowm~ saec:zica11,~ns: tt) 
~1e :!!tar can W'ith:l:and ;J,r0ion~11ci axpas~ 
to t!!rftiJerarure:s !l? ro 435•c rz:--s·:;. ~=; The 
:i!:ar i:la.s at !east ss ;;2r::ant coiltc:icn 
!ific:ency ( (S per::anc ~ene=nonl for O.J µ.m 
dioc:</i phth:ilace smoice ~ar.:c!es. Cond1.:1:: 
the :ilter ei:ic:en~/ !est jer'cr! the test 1a~es, 
using ASThl Standard :vlethod O :sae-n.. or 
•ise test data from tlle suppUer·J quaiicy 
i:imtrol ::,rov,1m. [31 The iilter !las a !ow F 
~iaiu: ·,aiue (.;;om:s ~ F/c::'oi niter ares). 
Se!"ore c.i:e test 3eries. :iecer:nine tl:e 1ve!"!ge 
? lllw value of at least :.":."'!e filters (from 
:J:e !at ta be u.sed for ,ai::;:ilngj using tlla 
applicable praceduras desc:bed in Sec:iana 
:"',l a.ad 1.4 of tlm method. rn ~enerai. ;las• 
fiber tilters have higil and/ Ot' variable ? 
blank values. _and will not lie ac:epcabla Ear 
use. 

e.U Water. Oeiom:sd wr.lled. to 
c::iaiorm to ,\S'Tht Soedfation O t193-i"4. 
Type 3. !!hi¢ concantraCiOt'.:S of Ol"i!!lmC 
mactet' ar~ not expec:ed :o be ;,resent. the 
anal~t :nay delete the pota.:mu.m 
permanga.aate test for oxidizable oriwc 
matter. 

5.1.J Sillca CeL C.~hed [ca, and 
Stoocock Cntsse. Same as Method S. 
Sec:ioa 3.1..?. 3..1.4. and l.1.S. ~ec-::iveiy. 

15..% Saamla aecovel"7. Weer.. :ram same 
cantl1i.'1er aa de:idbe<i ill Sec::on a.u is 
needed :or sam!)ie =very. 

5.3 Sem;ie ?!-e;,a!'Stion and Anaiysis. 
The !"!&gents neeried for sample !lr.=;!fflldoa 
i!lld a.naiyilia are as foilow!I: 

5..'.l.1 C.lc:ium Oxide (C.aOJ. ~mf!ed 
grade eoma~ o.cos ~t F :::ir !~,. 

a.J.Z ~nolonmaiein l:u:icatOf', 
01,eoive 0,1 g ot phe!'loiphti:aietn ill a mixru.nr 
ol SO mi oi SO ol!!'Cfflt etllat:ol and SJ m.i oi 
deioni:l!C! disttiled wete!'. 

a.l.:l Silver Sui!ace (~..30.), 
o.:l.4 Sociiu:n Hytl."Tl:cide (NaOHJ. 

Pellets. 
S.3 • .S Sullurtc .-\c:d (H.SO.J. CJncantrated. 
a.is Suliu.ric Ac:d. zs ;:e=nc (V /Vl. 

Mix 1 part oi =i:encated H.SO. widz 3 
;,ans oi deioni:ed diati!led water. 

a.l-1 i'tltiH's. Whac::im No. .5+1. or 
eqwvalent. 

S.l.S ~orie Add (HCJ. 
C:lacancrated. 

6.l3 Water. ii'rom same =cai:er u 
desdbed ii1 Section 5..U. 

e.:i.10 ?tuotida Sw:dard Soiutioa. 0.01 =.; 
F/rcl. Ory tn an oven ac 1:to·c tor at least Z 
hoW'S. Ciuo.lve o.z::o g of NaF in t Uter of 
deionized di.sCilled weter. Dilute tOl mi oi tl:is 
soluaoa ta 1 liter with deioni:zd distilled 
water. 

a.3.11 SPADNS Soiution (4. .S dihydroxy-3-
(p-suif'opheayi8%01-Z..•naphtruliene-di.suiloau: 
acid trlsociium salt!. Oiuoive 0.960 : 0.010 
; of SPAIJNS rea~eat ia JOO mi ceioai:ed 
d.i:stiiled 'Nate:-. !! atol'!!d in a weil-,iealed 
bottls protected from the suniiil1t. ±is 
,oiution is ,table for at lease t month. 

5.:l.12 Soeet."Tloaotomater Zaro Kaierencs 
Solution. ??-!!para daily. Add to mi oi 
S?AONS solution (e.J.11) to tCO mt deion::2d 
di.:stiiled water. and acidify wit!: a 3<:llulion 
;,repareci by dilutillg 7 m.! oi concanu-ated HC 
to to ml witll dcicm.zed distilled wacer. 

i.3.13 SP."JJNS Mixed Reqent. Oissoi,e 
0.135 : 1005 ; of ?irconyl duoride 
oc:a.ayrirate (Z.,JCl. aH.O! ::i :s mi oi 
ceioniz2d distille<i ·..-uer . . Ji.~ 3Su ml oi 
concentrated Hc.l. aU:d ,::.fa::a !o sea ::tl wic.-i 
ciaioni:2ri ~.faciiled '"..Yc&cer. ~.{ix a1ual ·:aiwne5 
of:.~ soiutic.n ~•d ::;.-..CNS 1oiuticn :a lo~ 
1 sin~e ~a~nt. Th.is :-ea;:nt :3 .cabie for at 
tea.it :! :ncntiu. · 

:-.: Scmpiin:;. Secau.:se oi the c:::mpie:acy 
oi :his method. testen silould be c::iineci and 
a:c;,erienc.eci with the ta:ct procacfares to 
as.;un ~iaoie ~uJ.ts. 

r.:.l ~test ~~arstian. Foilcw :."le 
;l!fferu ;x-cced= 11ven ill Meti:od ~ 5.!c:oa 
4 .... 1.. ~xcapt ;:he filter aeed not be we!.ghed. 

i".U ?:eiia:imuy Oeter::tillacians. 
Follow tl1e ~er.e:31 proc..-aun Jiv,a in 
:Method s. 5dc:ioa ·U.l.. exceot tl:e no:::!e 
lW! selec!ed must maintain i.soic::etic 
samp~ rl!tas below :S liters/aw:z (1.0 c.-':::). 

7.!.l ~tion oi Caileaian Train. 
?'oilow ilie g~!leral ;i~ure given lll 
Met±!od S. 5.!c:icn +.1.J. exescrt for the 
following varra!ions: · 

?!aca 100 c:li oi deioai::l!d di.stilled wate!' in 
aaci!. oi the iirat two im;i1.113ers. a.ad leave tile 
third im!)~er empty, Trzi:.sier ai:iproximaceiy 
:00 to :.CO g of ~ei.gilad J1ilca ;ai fr-om :u 
container :o the fourt:. ;!!!pinger. 

A.s.:se:::ii:li.e :l:a !?aill as shown i.'T ~ 
t:lA-1 wtdl the filter oecweu Iha t.'ti.-d and 
four-wit impU!~:rs. Altemativeiy. ii a :c-«!esa 
,tainiesa 1tl!9i ~ i.a u.sed ior the filter 
su9po:t. ~ tester :nay ;ilaca t.!111 filter 
becween ::he ::rob<t and i!nt imp~. 'The 
:escer ::::ay 1.i5o use a illtar ::ea~ sy~= io 
crevea: .:::ct...w:-e condm:sation. b11t mail ::ct 
allow d::.a temCmltw'lt aroW1d the filter ::cider 
to exl2eci t.::l · = :+~C (Z4-8 : .:s•F), Rec:::rri 
the filler locaao~ ,,., d:e cia ta ,il.eet. 

7.U Loa~-Cue.:i: i:!"Oeeduns i='oilow the 
leak-dlecl: ;:roc:aau.n:~ siven :n ~er.hod 5. 
Sectiona +.l.U [?.-etes~ :..,,.Jr:.CecxJ. 4.1.+.Z 
(Ltak-C'lea3 0~ t.i.e S".mple Run), and 
4.l.t.J (~t-Tt!St !:.eak-Oeci:J. 

1.1.s Fiuonca 1'nm Ooeratioa. Foiiow 
:J:a general prcceciure ;sven in Me!hod 5. 
Sec::aa 4.1.S. ~UUJ the filter md ;:roi:le 
tempena.:res (if a9plicabl•I at t:O = H"C 
(Z4a = zs·FJ arui iSC1icinttic .s.impling rates 
beiow za litenu'min (1,0 c:::sj. For eac .ua.. 
re.:ord the data :equirad on a data ahe<!!t 3u.c.'l 
u tile one 5i:loW1' in .vier.hod S. Figure 5-Z. 

i".Z 5'i.mpl.a Recovef"/. ~ procer 
cleanup proc:aciu.-e a.s SCllffl as the probe (3 

removed from the staa at the !nd of :.,e 
sampiimJ period. . 

Allow the :,rob<t to cool Whee it = be 
saieiy :iamilad. wipe off ail extemal 
particulate macca: :ieu !ha !ip oi the pr.:1011 

no::!e ai:id ;,iac:a ~ e.i:, 01. dr it ta l<eei:, :rem: 
losin3 part oi r.'la sample. 1c cot cap off the 
probe lip tigiltiy •.vitiiP. r.,e sampiir.~ cra1n is 
c::icaliag dowa. ciec:iuse ,1. v.:Jc:-.iu.m wouid iorm 
in ilia tilter holder, c.':::s cir-;:iwin:; :.'llpinger 
'Nater bac:lc:wuci. . · 

9eiore mo~ the 1ample t=:iin to the 
d4enup site. ~em0"1e che probe ::om c.,e 
311mpie train. wii,e off c.~e ;iiicone ;ruse. and 
cap cha ai,ea outlet oi :.,e probe. 3e c:arerui 
:tot to lose any condensate. if pre:sent. 
:temove the filter assambiy, wipe a.ii t.'ie 
1iilc:ii1e grease f':om the filter hcider iniec. 

,md ca;, t.'tis i."l.iec. Remove the umbi.iicai cord 
;rorn the iasr impin;er . .111d cip the impir.gitr. 
.-'\.i:er wipini; off the siilc:ine ~:ise. c:ip oii 
:he :liter holder outlet and any "pen l.-:to1,:,.;e: 
inietS and auciets. The tester :nay •.ue ~r-:::und· 
~iajs .;top;:ers. ;iaatic :.1ps. ,Jr .ie~.:.:t ;:.:i.;, :a 
.:;.:Jse :.'.ese «J~en!~J. 

T':ansfar :he ~roOe utd t!l~e::--tm;:,i:-~e~ 
assembi•, to a.c arsa ~":ac ta dgan anci 
;rotec:ad ::-:m d::e Wt..":d. ;o ~~at ·=e ,:.,~~cas 
::i c:::inca:::maun-; or iosii-4 c.>:e Jac;,ie c, 
iTlllllffll%eci. 

tmspect the tniJ:I beicre and dur:r::; 
::iisassembly. aad .:ote any abnormal 
condiuon.s. ,r~t :he sacoies ls icilow3: 

7'.l.t C.Jntc:iner No. ! (P!-:Joe. :'liter. a.nd 
tmpU'l:;er C.tc::esJ. t.,'.,1ing a ~-aduated 
C'/iinder. :naasun co ti:e :tearest Qi. and 
record the voiW::e of ~ ·Nater ut t:la fir:t 
thne impir-r-n: inc.:ude any c:ia~a<.e in 
tha probe iA tl:is deW'?:li.natioa. T:ensfa:- ti:e 
impuzger wacer f:om t!:e ;:aduated cylinder 
[nee t.'tis polyamyle.ae container. Add the 
filter ta ch.ts container. (The t'lJtar a:ay be 
handled separately u.silt~ proceciures 3Ubj~ 
to the A.c..--un.ist.-ator's approval.) Taki:::; .::ue 
that dust on the outside of t.'ie crobe or ot.'ier 
~xtetic.r suriac:i=s does act Jet ('lto :::te 
;amoie. ,:iaan .ail sam=l-.x:Josed suriacu 
(inciudin; the ;,robe n'a=ie. ';:robe ntt.~ 
;,robe Uner. f:rst tluff impin~ers. i:oingr. 
connectors. ~d !liter holder! "Ntth deiom.:..-d 
distilled '"'CW', tJaa lesa chan 3CO ci :or :b.a 
entire wuh. Add the •.vasit~ to t!te samoler 
container. ?er:orm the deiani%ed c.i3ail.ed · 
wa tel' :-u:ses as :oilows: 

~iuily :"!move the ;:roce ?:oz::!a and 
:-:::se the im1cie su.r:ac:e ,..,, th deic=d 
:ts:iiled waca: :rem a wasn :o<tle. :lr-.:.sb. witll 
a Nyion bnstle brusi:I. lt:d r.r:.:se •mti! c.,e 
nr~e sitow11 :to sns1~ie ;:ar.:cias. aiter- wa.id: 
:nake a iinal ::iue oi tr. e Ltwde :1uriace. 3:u.sa 
and rinse ilia irulide parts oi ·~'::e 3wai;eloic 
:itti:'._; 'Nlt.'t de1oai:ad distilled water :::i a 
sir.:iiar way. 

~"l.Se ~e crabe i!::u!r witi:i ceioni::.ad 
diariiled w,aier. While ~u:.~ :he •,11acer ::to 
:he uoper end oi :.i.e ;:irobe. tilt and :or.ate the 
~-obe so that ail ::uia lt:r.aces 'Ntil :>a 
:.Vetted 'Nit!t water. !:.et the water dr:sin f.-on: 
:::e lower end into die lamole c:iatair.er. T:1e 
:ester ::ay UH a funnat tgiacs·::lt' 
;;clyerhyienet to aid ln,:.ansfe?7'.n.g ihe liquid 
washes to the container. ?'oilow che t'in.se 
wtt!l a crobe brush. Heid t.'::a orobe in a.a 
inciined po1Wtion. and 3qw.r. deiom:ad 
:iutiiled wa te:- it:1(0 t!l.e ucoer end as tl:e 
;:rooe brwiil is betn'il pushed with a twisting 
act:on t.ltrou¢ tlle probe. Hold :he sample 
container undameatb Che lower ~nd oi :he 
probe. and c:atd: any water and ;,ar.ic-.:iace' 
matter that is brushed from the !:!robe. Run 
tl:e brush tbraugh the probe tltree times or 
.nore. With stataless ste<!!i or other- :::atal 
;,rooe~ l"Wl the br-.ish t.ltrouih in t.i.e ai:Jave 
;,resc:ibed n1anner .1c !ease 31X times sinca 
metal o:obes have small c:-avices in witic.'l 
partic-.:iate rnatta!' can be entn!)peci. Rinse 
the br.1si:I w1t."t deioruzed disuiled water. and 
quantitatively coilect these wasiti.ng.s in the 
sample container. Aiter t.'ie brushin'i!, make a 
:inal :mse oi the orooe as desc:-:be<:I above. 

(tis raconunendad t.'lal two Ol!ilole clean 
the probe to mirum.i:e sami:iie iosaes. 
3ecween sami,iin'il :--.:os. '.(aep brushes c!ea.ti 
and ;:iratec:ad from contamination. 
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Rlllse tl::e µ::sige i11rfec:- o{ ea6 of t..':e Sat 
t!tre1! impin;er: (and connec:in; gia2swarel 
tl::r.!e ~!!,:,ar::1te ti::iee. Use" .null oorucn oi 
cieion.i::ed diJltil!ad IYater :·er ~9.C:: 

0

1".:lle. _md 
":lr-J:n ~eci: .iam;:ii-:t;JO!ed su::ac~ wtth a 
~y!on onstle b:-::::h. :o !ns= reeover/ -,f 
;!r:e p~::-.:late :nat:ar. ),fa..:.:a a ~!.!'.lai :":~!e ·1i 
~aci: ,urfaca and oi :!le b.-Jsa. 

.~itar e.o.su...-tn~ :hat ail ;otnt3 have C'een 
wi9ed clean oi ±e :niiccne ~ease. :ir.!.Sil and 
:'.::se wt t..'1 deio:ti::2d cilsrtllad ·Nater ·~'le i.-i:iide 
oi tile ,ilter holder (iront-ilaii O!'Jy. if .:lier :s 
:,ositioaerl between tb.e tl:ird and iour-Jl 
ic;:iia~er-s} • .:rusil and :inse ee6 .u::aca 
,h~e t:tme5 or =o~ ii needed. Ma.i<e a fi.:::al. 
rinse of :he orosn and fJter ::older. 

. ~tar ill water waah.i:::,gs and 9~c:-.:iate 
:natter have been coilee:ed ::i t.::e 5aJ:lOle 
:ontai.:::er. ti¢ten ti:e tid so ti:at water will 
not !eek out waen it is shl;,perl to tb.e 
laboratory. Marx t!:e hei;ilt oi tbe uuid !eve! 
:o detenni.lle waecller teakage OCC"= du.".::; 
t.'anstlor,:. L.ai:1!i ti:e container clearly to 
identify.its contents. 

7 ..2.Z Container Ne. Z (Sample .3!an..~). 
?rei,an a clank by ;,la~ an u.::used filter in 
a 9<Jlyetb.y!ene contai.ller and ad~ a 
volume oi water aqual to tl::a total ·rolc::e in 
Cantaine:r No. 1. ~eis t::e olan!i: :n t!le 
iame canner a.a ior C.:.ntai.ller NQ. l. 

i" .2.3 {;;ntm.7.er No. 3 (Silica c.in. ~ote 
t.ha color oft.he i.ncilcaciru;. silica gel to 
deter:ni.l:!a wi:tet!:u :t i::ta:s oeei c:::moleteiy 
~cent and ::ta.ice a notatic:: of itl c:ii:cit!on. 
Tt:uiaier the silica gel f::-om t!:e t"ourti: 
lm-pinge1' to 1tll on~al c::nts.i.ller and seal. 
ne tester may use a funnel to ?Our t!:e ,ilica 
5el and a .-.:iJber ?Oi.icei::an :o rei::ove ti:1:1 
silica gel i:rcm tb.e il::ll)'Ulger. It ::s not 
::.eeaesary to :-ei:i::ove •.he small a.mount o{ dust 
~articia:s lb.at ::::i.ay acihen to tile i::::;inger 
wail and = d.i.Ec::.it to rer::cve. Sin~ :!le 
gsiu ill wei¢t is to be used far -ooi!\llr!! 
c:iic-.!.lation:s. do not use any water or ot.ee.r 
liquids to ttan.sier ±e silica ¼el. '.! a bala.nca 
is available in tl:!e neld. t.':le·t~ter ::::iay Ecilow 
t!:e anaiydcal pr-o.cl!rlure tor CJnta.i.cer No. 3 
in S~on 7.4..Z. 

7.3 Sam;,le ~a.ration and Di:stiilation. 
(Note t.he Uquid levels in CJn.w:aer:i No. t 
and No. :? and coniir:: on t.he analysis sileet 
waether ar -::iot leakage oe..~ dl.lr'~ 
~-port. iI noticaable le~ :ad oCC".:..~ 
aither void !.lie samcle Ot' u.se :::::etllaci:I. 
subject to the apprcvai of the Ad:=inist:ator. 
to c:::i=: tl::e fu:a.l :-esult!!.) T:eet tl::e c..--ntent:s 
ot eaci: ,ample contail::e.r as de9Cribed below: 

7..3.l Container No. t (Probe. :Utet". and 
bpinger C..tc.:m1j. Filtr. t!:is =tai::er's 
contenu. i.nclu~ tha sat:1;,lli:l~ :iltet". 
thro'l1¢ WhaCU!ll No. $41 filter ;:aper. or 
~vale.nt. into a ts::o-m.L oea.kar. 

·7 ..:l.l.l if the fiit::!te voi=e cc:ceed.s 900 
mi. :::aka the filtr:ue basic (~ to 
;,nenoiphth.a.iailll •,rith NaOH. and evaporate 
to less than SOO mi. 

7.1.U ?!aca t.he FJte.~ r.:iaterial 
(including sampli.r::; :ilter) u: a rjdtid =cibie. 
add a faw mi oi deioni:..-d distilled water. 
and'macerate the filter., witll a ~au rod. 

A.dd 100 m~ C..O ta tl::e ==bie. and .:.i:c 
Ll:!e contents thorc,:i;llly :o for::: a $il!.":7. Add 
twO d.-,,ps oi phenoipilu:aieill ind.icatot". ?lat:!! 
the c:"Udble in a llood under :ni:-areci !ami,s 
or ou a llot piata at low i:ieat. E:v;rporate 6.e 
watet' c:ompiete.iy. Dur'..:i~ the evaporation of 

the wa,er. !<e~ the aiUl'l'j' basic ired to 
phenol'pilthaiein) to avoid loss of r. fl t!:e 
indica'IOC' ~= c:::lor!ess (ac:dicl dunn~ t.!:.e 
dYl!poratioo. acki C..0 until the coior turns 
raci agam. 

.V!1r !"ta-ooration oi ~1e ·Nater. ciaca ~"le 
C"JC!bfe on ·1 hot ,ta!i 1.u:Car J. ~,oCC: a.r:d. 
siowiy j!lc=?s.se :.':e ter.:;:;eratu."'! •;:::ii ,:ie 
W::at.:ian No. 341 lnd ,am;iii::~ :ilt~r3 c.':ar. [t 
:,.ay ~aie sever1i. ~our3 :o ~=.-n9le!s!y -:.::.it 
±.e iltar:!. 

?!ace :ha c..-..:Cbla !n a c:ld ::.:ui:"'!e fu~ac?. 
Ciaciually (to prevent smoki::t$j) inc::ease the 
:emi:erat<~ to oC-(l·C. and .::ai..-itain ·.i..-1cl t..'le 
conienu are ~etlucad to an ash. ~emove :.'le 
::-::o.i::ie from the fur::aca md :ilow to cooi. 

.-1.dd 1;,pro=ateiy ~ g oi c:-.::,ned :faCH to 
:i:e c:--...cbia and .:::m:. ~atu..":l •.!:a c=-Jcfoie :o 
~e ::iuii!a fur:laca. and ;u.3a ~e 3a.ooie t"or tO 
t:ai.:lute11 at 500•c. · 

rleinove tb.a sa.c-:ole f::-om the ~ace. a.ad 
cool to a.c:ibient tei:::perature. t.J,i.ag ,everal 
:-.:::.,m~ oi war.ii deiocu::..-d dis tiile<i wa tar. 
!r.m:!t.er the contents of tb.e =cibla to the 
beaker canta.i:::ling tb.e iilt:-ate. To a:saure 
c:::mpiete sample rei::ovai. 03e 5naily -...,;tb. 
two ZD-inl ;:ortiorus of ZS percant H,SO .. and 
c.ue.."u.ily add to the beaker. :,fix "Neil and 
transfer to a t-titer voiUI:te!:!":c i1asic. uiiute io 
voiu::ia wttll daiaD.i.:::d distiiled water. a.ad 
::1ix :lloro~y •• ~ow any u.::cwsoived 3oiids 
to settle, 

7..3.: Container Ne. 1 (Sample clank). 
";':,?st ill :.:::e sacs caru::er " dascbaci in 
St!don 7 ..:l.l aoove. 

7.:l.:l Adjusc::ent of .~c:d/Wacer-Rar:o :n 
D!stiilaaon :la.ax. (Use a ,rot~ve ,aie!d 
wi:len C3r.'JU!g out r.!us ;::rocadure.) .?!ace .;co 
ci oi deio~ discile<i watl!l" in t.'l!! 
cililtiilation :iaak. and add :CO mi or 
co.a=oued H.SC .. (Caution: Obse?"1e 
3tai:derd ;rreeaudone waen c:JXill:; H,.SO. 
1¥'id:t watet". Slowiy add t.:e acid to t.'le uask 
Mtil ccmtant swirlini;. l Add 30tt:e soit glass 
be,uia a:cd Mve.."ltl ,mail ~iec~ of broke11 
gja:ss t:iainl;. and a!semi::lie ti::2 ai,params as 
mown in Fi~ t:lA-Z. nest :::e c1a~k untli it. 
:e:aci:es a tecoeratu.~ oi m·c :o adjust :::e 
acid/water r:!tio icr 3ui::ls~et1c di:snilations. 
Discard ti:e distillate. 

7.:3.4 Olstiilal'ion. C;oi the contents of 
the distillation rlaak to below so-'C. ?!::et a11 

iliquot oi 3ampla containin:; less than· !O.O ~ 
F c!.i.rec'..!7 i..'lto t!:e d:i!tiilation f!a:sk. a.ad add 
dei~ diadiled weter t1' mua a total 
'1".liume oi Z::0-mi added tot.he cwtiilation 
tla:sk. (To e:st:i:s.t.e tila a;:propriata aliquot 
si~. ,elect an aliquot oi the ,oiulion and 
~st u del!c:::ibed in Sedan 7.U. Th.i:s will 
be an alli)ro:id.::::lation oi :he r =tent oecau::ie 
oi pos:sibla i.nte.-f~-'l~ ions.) Note: [! l:J:la 
sam-ple comain:s c::loridzr. acid .3 ~ oi A;,50. 
to ti:e 11aak :or -.very :::g of e:::lor:de. 

?!ac:a a ZS3-mi •roiumet:ic :lask at the 
cm:dense e:xit. Hl!lat t!la tfaslc a:s .3oidlv as 
;io:ssib!e w1tll a 3=en bu.r:et". and 

0

coilec: all 
the di:sdilate up to 175"C. D~ hearap. )llay 
'.ha bur.::er 1a::l:e utt and doW!'! :.:e side oi tile 
:lasic :o ;::reYent bum-piI:!g. Condtu:: !be 
distiilat:ion as c-apici.ly a:s ixm1ibl11 (15 .:linutes 
or !~al. Slow distillation:, i:i~ b~n iound :o 
;:roci= law ? ~erie$. Caution: 3e ca.-aiui 
not :o e."tc~ t7~·c to avoid caus~ H.SO. 
to dfatill over. 

rI F distiila don ill t!:e mg :-:inge is to oe 
iollowed oy a di:stiilaticn :n :::e fr-sc:::onal ::::; 

tan;e. add :.:0 n:i O( de1ani::ad dhJtii!aci N~te-f 
and di:still it ov1tr ~a m :he acia ariju:scr:;.inc 
uep to r~move ~,,t:~ai "11:--r,ru ~:,.Q 1:isdi!acion 
system. 

:"he :~,t~r m~1 11.se :!'le :.ic:d ia ~.he 
:i:,ci:!acton !1asi< unul :herl'l is !'.sr:;•-::;v~r or" 
:0.ter-:·arertcas ,:;r- ~oor-; ~~cove!""/. c:~::r.'.< :c:
~he,e ever:, :?r:t.,: :!fac.il.acion usic~ :1 

,;!eicm::ad .::.is:i!led water bian.-< a:1ci a 
Jcanciarci $0iution. C:-:.zr...;e the :c:ci ·,vht!:-:e11~r 
::.e 'i :ec::;ver/ ;s less ~an ;a percant or ~.ha 
bia;-.... ~ 1ai:.:e exce~cis 0.1 ,;.~/ m.i. 

7'.4 Alla.lysis. 
:'A.l C.Jntatne~ ~'fo. ! :nd :--Io .. 2. ,.iJ!er 

-~istilling ;uitable aiiqu013 i:::m C:mtainer! 
No. : md :-lo. :. accordin~ to S<!ction 7.J.-. • 
dilure ,he cil3ttUate in :.,a voiumet..-ic :1asks to 
exactlv .!!O i:ll ·Mt!l deiori.:aci ci.stilleci. wata:'. 
and ::ti.x :..'lorougr.ly. ?.pet a iu.itable aliquot 
oi aac.'1 3ampie distillate ( containing to :o ..a 
;.i.Q r/mll :nto a beaku. and dilute to Slt mi 
with deioni:ed cililcilled water. Use the sa1:1e 
aliquot si:e (or t.':e b!a.n.!t. Add 10 ::tl ot 
SPA.CNS c:ti.xed :-eage.nt (6.3.l:l), and .:.i:c 
t.t:.or-ou¢1y. 

After mixing. ;:ilaca the ,amoie in a 
c::nsta.:lt-te=~ersm., Oat..': coxitaini:-4 tbs 
;tandar::i ;oiution:s (see Section 3.Zl :or 30 
::n.inutee before r-eaciin.:; :!:e ao,,ori:a.nca on ilia 
s;,ee!:tlpilotometer. 

Set the ;i,ec=oilotome?e:r to zel'O 
absori:lani:8 at Si'O = 'Nltil t.t:.e ~ie=ca 
roiution (6.J..:.:). anc! c::eck :!:a 
;cec:::,:icilotometer c.aiibration wtt!l tha 
,ianc::ard solution. Oetern:.ine the aosori:anca 
oi :ta 3amoles. and deter::line tb.e 

. conc:antration :::-ctn t.t:.e calibration c-Jr1e. !I 
Llle c::o<:2ntr'ation does nae fail ·N'ic:i::l ±e 
:-an~e of the calibration C:-JI'fe. :e-oeat :b.e 
;::-ocadu.~ U3i.!:g a d.ffar,mt 3i:e aiia~t.. 

7A.Z CJnu:i.'ler No. J (Silica G.!i]. We1llil 
:!:e ;9ent ;ilica gel (ot" ,ilica gei ?i~ -
~-pi.n~e.rj lo the nearest 0.5 g ~ a ba.!W1Ca. 
T:1e tester ::nay c::induc! ±is ste9 i: the :i'.eld. 

!!. C.:iibrotion 

!,lai::lta1n a laboratory lo~ oi ail 
calibracons. 

a.1 Sar:l;,li.n:s Tnin. Cilibrate the 
!ampli.~ tr.?i.!1 components ac::orcing 10 U::a 
inci.icated see::ons in .\lethod 5: ?robe No:z::ia 
(Sec::on 5.1): ?!tot Tube (5.letion 5.Zl: 
.\iemm~ System [Sedan 5..3}; Probe heeter 
(~c:ion 5.4); Temper:iturl! Gauges [Sec::on 
5 • .3); !..ae.k. Cle--..x of Meter'.::; System (Seaton 
5.SJ: md 32r.lmeter (S.ec::on 5...7J. 

a.:? Spec::"Ophotometer. ?re-pare the 
blank stancisrd by addin:s 10 mi oi SP.AJJNS 
mixed reagent 10 50 mi oi deionizad cililtilled 
watet". Ac::-'..rately ::,=are a series oi 
standards :::-om tb.e 0.01 :::;i Ff rr:.J. 3tanda.td 
fluoride lOlution (6.3.tOJ by diluti::g o.::. 4. s_ 
a. :o. U. and 14 mi to 100 mi witll deionized 
distilled watat". ?i-pet .SO mi :::-om eec:: soluticn 
and '.:"!!.tlsier ~ec to a !el=)arate 100-mi 
bea.icer. nen add 10 mi of SP A.DNS :::i;,:ed 
:"1!3$jent to eaci:. Theese standards will contain 
o. _10. ::t1.. JO. 40 ,.:0. &J. and iO µg F (O to u wsl 
:::u], ~:s;,ect:vety. 

After~. ;iiaca the ~ierence ltandards· 
and M!i=nc" ,oiution in a c:mstant 
temi,eratu.n! bath ior :o oillutes befo~ 
:aaciin.:; t.ite ao~ori:ance with the 
spec:ropilotomete!'. Adiu,t all samole5 :o t.':i::s 
,ame temperature beiot"'! analy-=:1~ 

40 CFR, PART ·so 
APPENDIX A, ~ETHOO 13A 
PAGE 3.13A-4 OF 5 



With ,he scec::-echotomecer at 5:;-:) cirn. •Jsa 
the retarenca ~otunOr: ts.;.:.:: to sat :.~e 
absoroance to ,:ero. 

Oete.mu.ne the absocbance oi ,mi 
standards. ?!'!!tiara a c:uforanon c-.:.rve by 
plctti.:::; ;.r.g n:;-0 rr-.l •,enu.s absor:iar:ce on 
linear 31"3ph paper. ?:-!t=iare ±e standard 
cur-;a initially a.nd lhereaiter ·.v'nenever the 
S?-4..DNS Cl'..i;,(~d reagent is newly made. Also. 
run a calibration standard with each set of 
sampies and ii it differs from ihe c.alibradon 
C'.!l"'le by :2 percent. prepare a ::ew ,ca.nci:ud 
cur-r~. 

9. Caic-.iiatior.s 

C;;..r; out caic-..tlatioll3, retaini."1g at least 
one !!Xtta d:<:t:nai :igure beyond th.at of the 
acquired data. ,found oii :i;u.res aitar :1::tal 
c:tic-.ilation. Other for:ns of the equations .:nay 
be used. provided that uiey yield e;:iuivaient 
results. 

9.! ~/omencla!'~. 
A,. ... Allauot oi di3tillate taken :er ccior 

jeveiocme.nt. ci 
A. "" Ailauot of tota.i sai::iple acided to sr:il. ::i. . 
3.,. = Wacer vapor in the gas sn-e!l!II. 

proportion oy volume. 
C. =- Concentration of Fin stacx ;as. ::a.r;im~. 

dr; basts. co=c:ed to st:mciard 
conditions oi ;-,::-0 = Hg (ZJ.92 :.::. H:;J 
and :ro·~ (SZS'RJ. 

F, = , utal 'F 1n zacnoie. ::l2.. 
;.r.; F = Con~ncraaon from the c.allbration 

c-..:.rve. ~ 
i.,. =- Absolute average dry 3as meter 

temperatur!! (s~ rig,~ 5-Z oi Method 3), 
'K('Rl. 

T, = Absoiute average staci: gas tem;:ieracura 
(see F!gun ~ of :'v{emod 5J. ':< ("RJ. 

V'* .. Volume of di:sdilate coilected. ml. 
V 'ffl-1 .. Volume of 3as .sample as cnea:su.raci 

by dry gas cneter. correaed to 3tanciard 
conditioll3, cis= (dsc:l. 

V, =- Total volume of F' samole. after :inal 
dilution. .:ni. · 

V ,...w =- Volume or wate!' vapor in the gas 
sample. cor:t"!!::!ed to sta.nciard c:>nditions. 
=(sc:1. 

9.Z Average Dry C.u ~ieter Tei::::peta~ 
a?d Averaige Oniica ~,sun Drop. S,i1! daca 
sneet (Fi gun 5-2 of Method SJ. 

?..J _Dry C«s Voiume. c.Jcul.ate V ,,,._, and 
adJust tor !ewge. if ::ecessary. •Jsillg me 
equation in sec::on o.J of 1ietl1od 5. 

9.+ Volume of Water Vapor a.nd Mcisr..1re 
C.:n:tent. Caic-Jiate the ~·olume o{ water vacor 
v ... _, and cno1sture content 3- f:om the data 
obtained in this :::er.nod (Figure 1i:;.-,J: use 
~uation.s 5-Z and 5-3 of Method 5. 

9.5 C-Jncantration. 
9.S.l Total Fiuoride in San::iie. Cakulara 

the amount oi F' tn the sam:::le usi.t:g t.'1e 
. foilowing equation: · 

= 
'I .. ,_ 

;c :':q. 13A-1 
... 

9.~ :!uoride C-Jncentr:ition i:. Staci: Caa. :Jeter.:-..ir.a the r ~once:mauon l.C. tb.e ;cac.~ 
gas usin~ tile foilowing equauon: 

::-... 
= l< I,, 

vm(std) 
'.Vhet"e! 
:< .:a JS.31 ft;f,:nJ i:V -:.- is a:.:oresaed in 

::U;Ush units. · 
.. 1.00 m•/cn•ifV,._., ls a:.:pre;Jad ;n 

rnemcumc.s. 
9.e [soitiaetic Variation 1nd Ac::a>:JtaiJ(e 

Results. i.:se Me!.l:od 5. S,;,::::ons d. ::i anci 
6.12. 

:o. SibiiO',ft'epi?y-

t. 3e:!ac.x. 2..-lin. Simplilied rluoric:e 
Discllation :\.{ethod. fournai oi :.::e American 
Water Worii:3 .-i..ssoc:aci~i:. 50.-:S:CO. ,:;~d. 

'.?. :viitc.-:eU. W. f- f. C. S~:,. ,~d. F. j. 
81::rgn:an. Coilai:Joracive :i1uc.y ;f ;:l'A. :::~d::oci 
t:lA anci Method 138. ?-ii:Jiicaticn .'ro. ::?.-i.
eOO/ 4-;;--150. E:.:lvtro=encai ?:-ocec:ion 
.~gene-/. Rl!'!lee.rc.', ,.Man~e ?:iric. :-ionh 
Cirolina. Ceeember 19i'7. 

3. Mitchell. W. f. and ~i. R. Mid~ett. 
Adequacy oi Sampii."l, Trams and ,-\r.aiyticai 
?:-ecedures Used for ~uor:de. At:::l.. ::nv,ron. 
IO:S65-372.. 1978. 

Eq. 1:A-2 
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,Wetftod 138: Cle,er:-:'lit11Jtfot1 d Total Fluoride 
· !:.:7:issians From Sla::'or:=r-1 s;,u~s.: Spec:.ffc 
le;: Z.Iec:.-ode .Yferi!od 

1. Appiiccb:!i~· ~nd ?:-:ncl;:ia 
t.l A9piicaOHity. T:'°'..is :ned:cci 1;rpiies to 

'.!'!e deter.:unation oi uuoric:ie t:l e~iss1ons 
f:-om 3taconar, 3ourca:1 as .soec:iied in t::e 
regulations. lt does not measu.--a 
:luarocarbo::s. ;uc..1 as f!?or:,. 

L.: f":':::ci;iie. Gaseoua and ;,a~cu:ata '1 
are withdrawn isakine::c::iil1· f:om :he source 
and coilec:ed in wacer an::i on a ::lter. 7:,e 
total F is then deterr.11.rted :::y :he ;peciic ion 
eiec=ode method. 

Z Rar.~e znd S<1nsitfrity 

The range of t.iis method is o.o;: to Z.000 ,u.,i 
Fi ml: however. ;neasurements of les-s than IJ.1 
µ.g F/ml require extra care. Seflsitivit"/ has 
not been determined. 

J. !nterie!"/?nces 
G.-ease on samoie-exoosed stir.aces may 

cau.se low F results be--...au:se oi adSC!"iltlon. 

./. P~cisian and Ac::-..rraC"/ 

4.1 P~sion. The fellowing e,iti:nates 
are ba~acl .:in a collaborative test done at a 
ptimary aiu:-ni!lum ;meiter. fa che cest. 3ix 
[.;.borataries each lamoled the .,tad: 
;imultaneou.siy usin; rwo samr:,iin~ trains tor 
a totai or tZ Jamples per samr:,ling run. 
F!uonde concentrations encountered durir.; 
t.'le test ranged from 0.1 to 1A m~ F/rnJ. The 
within-labarator-; and berween-iabaratory 
standard deviatiom. ·Ni1icil include sampiin; 
.;.nd anai ysis error3. ara O.C:17 mg Fi m • with 
so degrt"!s of fre;;aom and o.csa mg F/ml 
w;:.'l iive de~s of i'~edom. res9e1::iveiy. 

4 . .! Ac:-.irac.7. The co!laoorative test did 
not 'i::1d any ::ias [n the anaiytic:tl method. 

5. ,'1;pcrat:.:s 
5.1 Samplir..:; Train and Sample ~ec::>ver-/. 

Same as 1ied:od l:JA. Seetions 3.l and s..:. 
respeetive!y. 

5 . .Z A.naiysis. The fellowing items att 
needed: 

:s.z.::. Oistiilation .-1-.coaratu.s. Eur.sen 
au.mer. E.!acmc !.iuifie Fumaca. C.-.ic:aies. 
3eakers. Vaiw:netlic Flasks. .E:ienmeyer 
Flasks or Plastic Sades. C.:instant 
Temceracu:e 3ath. and 3aiance. 5.ir:::? H 
Y!ed~od t:JA. See!ions 3.:l.1 io 3.J.9. 
r~si;,ectiv~!y. ?:'\:Ca~t inci'.!C? al:;o !.:O-n1i 
;:oiyetl:yiene beakers. 

3..1..: fl:.:or:de !on Ac:ivic:r Ser.si~ 
!l.:c-;:ocia. 

5~ Reference E!ac:rode. Sin~e 
j u.::c:ion. ;leeve type. 

5.2.¼ ::!e=met.!!'. A oH meter with 
:niilivaiHcale caoable oc ::::!l.t-mv r~a!ution. 
or l 3pec:.:!c ion O:et!!r made 3peof.caily for 
s:,ec:i!c ion usa. 
· 5 • .Z..S Maimetic S!irr!!r and 7F'.:': ' 

F!uorocu::an..C.:ated Sti..-:--~ San. 

a. RMgents 

6.l Sampling and Sdr::;:ie R~ovel"'.t. 
Same as 1letl:!cd t:!A Sdcicn:s 5.l ar:d 5.2. 
·espec:tveiy. 

S..Z Aaa1ysis. Uae ACS r!'agent ~de 
c:.:emicala ( or ~uivalentJ, unless other-N1.se 
specified. The reagents n~d~ for anaiysia 
are as feilaws: 

o..Z.l uicium O:r:ide {uOJ. Carnfied 
grade contai.nir~ 0.005 9e!"Cent F or less. 

6..1..: ?!:enaloitthaiein !ndicator. 
Dissaive 0.1 g ot ;:henoiphthaiem in a ~~tun 
of 50 mi of 90 oe!'Cl!nt et!lanol and .SO mi 
c!eiomz~ disniled water. 

6 . .z..3 Sodium Hyciro:r:ide (NaCHl. 
?eilets. 

s.:.4 
5.2...3 

Sulfuric Ac:d fH.SO.). Concentrate!! 
Fiiter.!. Whaiman Na. 541. ,:;ir 

eau1nient 
·d..:?.3 Water. F'rom same container as 

s .•. z oi ~.tetilod t:lA. 
5.:.7 Sodium Hyd.~xide. 5 M. :Jissoive 

::J 3 oi NeCH in 100 mi oi deiarjzed distilled 
water. 

6.2.S Su.ifuric Acid. ::.S ;:,ercent (V /Vl, 
:-,(i;,: l :iart oi concentratea H.SO. with :. 
;,arts of deionizad c!isciiled water. 

'Ylenrton oi any t:-adc ~ame ~r ~9ec1:ic ;:rnuc: 
.:!oes not con~citute ~ndon..ment by c:ie 
,._-wm:inmentai Prote-.:tion ,.,.?ncy. 

d.;.:.9 !.:ital fonic Str.in!o!t.h • .>,.dlu.s:ment 
9uifer (TISA.SJ. ?iaca appro:c:in:a:eiy ~iJO mi 
oi deioniz..od distilled water in a 1-ii:ar 
'tli!aker. A.d::i 37 cni oi ~iacal acetic ac;d. Ja ,! 
oi sodi:.::n ci:ionde. and-..~ ~i :::-;c:onex:;iena 
dicit.~in tatr:iacauc ac:d. Stir to iisscive .. 
?!ace ±e (:ea~e.r in ,-i ·,·•-1tdt" '.:aih ~o cooi !~. 
Slowtv add S :-ft :.:aCH to c..1e soiut1on. 
:::.ea.sui:::~ :.~e ~H conunuuusiy -.v,!l: a 
caiiOrntaU. ~HI r2i2reaca e!~c::~cie ;air. ·~=:rii 
ti."'le pH!~ .3.J. C..:oi :o room car::?er3cu:e .. ?~u: 
:::co a t-i:~er ·,ciucietr:c aa.s~ a.nci dilu:a ~o 
•,riiume ·,nth aaian.i::.ed distilled water. 
C.im.-ner,:iailv prel)areci T!S.-\.cl :::iay be 
3UO~titute!! Ent !!':e ~cove. 

li.2.10 F:uande Standarc Soiution. 0.11!. 
Cven dr-; some ,;odium :luor:de (N.;.fl for a 
rnini.-num oi z l.our:i at uo·c. :.nd ;~ore in :,. 
desiccator. T'.'len add ~.2. g of N.u to a t-iiter 
volur.utri,: t1a3k. md add anou~ deioni::atl 
disti!!::d w.;.ter !o dissaive. Cli!:.:te to volur.:e 
with deionized distilled water. 

7. P:-::cedure 
7.1 Sam;,ling. Sample Ree,ver-1, and 

Sam:::ie ?~·~.:ration ;ind Distiil.!tioy,_ Same 
as ~fo!hoc: ~3A. Section, 7.1. 7.2. and 7.3. 
:-es;,~c!"!veiy. ax~;:t th~ note, concerning 
G.::.lor:de and sulfate :nte~!!!"!r:c:=s = cat 
acciiC.:?.bie. 
· 7.: .-',.naiysi3. 
;-.::.1 Containers :--lo. : ar:d No. Z.. Disttil 

suitabie aiicuot.s ::om C:m::iiners No. 1 and 
~:a .. z. !Jiiurt! !he ci~tH!ate in ±a ·1a!w:tetric 
f!ask.3 :::, ~:.zctly 2.50 rr.i witt1 de!oni::aci 
c:sci!ed water ar:d mix tl::o:i:lu:;tiy. P:;:et a 
:!-mi aliquot f:o::n eac..:O: of the ci!3tillate sr.d 
se?:lar:ite ::eaka:-3 .. ~.dd an ~-=ual voiu:::e cf 
T!SA..3. and ::u~ 7:~e :iar-~ie shcu!d i:a at !be 
same :em:::erature as :l::e c;;.libratibn 
stanciar-:s whe::t me:.:sur:?men:3 = a::ade. II 
ambient !.riloratory :em;ierat= i1uc:1.:ace:1 
more ±an :z•c ::O::n the ta:o:ce:arura at 
whicb. \he caW:::ration star.dares We!'e 
measured. conciit1C:-: 1ampie:s md 3tac.dard.3 
in a constanHemcerarure ':lath before 
a::eesur!!ment. Stir d::e iam;iie with a 
:naq::etic sti.r.er d=::.:; a::easur!r::ent :a 
:ninu::ize g!ect.""Ocie response ti~e. r.r Llle 
sti.rn!!' generates enour¢ ::cal to c::.am;e 
solution tar:n;:erature. ;:iace:,. ;,teca of 
temoeracure l.1suiatin1? ::?atenai :iuc.'l as ccrx. 
bet'Neen ;he sti.-:-er and t..:O:e beaker. Holci 
dilute 3amc!es (below 10-' ~I ilaoride ion 
contP.ntJ in ;,oiyethy!ane oeaken d...r-.ng 
cneasunment. 

rr.sert the t1uoride :mc:i ~ie!'l!nce e!e-c::-oces 
into the soiution. When a 3teady millivolt 
readi."l.g is obt.iined. raccrd it. 1.1is :::ay take 
!everai minutes. Deter:ni:.:e concentration 
:..~m t.ia c:iiibration -:-.ir-,e. 3etwee:1 ~!e=da 
n:easurem.:nts. l"-"l.le che elec::rode wi:h 
dfatilled water. 

7.2.2 C.:ntair.er c'ia. :; (Silica G~i]. Sama 
as :..;etilod !3A. See:ion 7.42. 

S. Calibraticn 
Y!aintai:l ::i t~::;roc:ry tog of all 

calibrations. 
s.t Sam;,Hns Train. Same a:s Method 

!::lA. 
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a .. : :!t.:.oe"icie ::!~c-..::::ale.. ?:--?~a~ ~1:!or:C:e 
3tanda.rtli=SJ 30iutions cy ,er:al c.ilur.on of 
tb.e 0.1 M !1uoride standard ,oiu1ioa. ?i-oet 10 
rni of 0.1 M fluoride standard .iolution lnto a 
:co.mi voiwnecr:c r1a3i<. and ::iai<.e :.:;i :o :.i:ie 
mark wttlt cie1oruzed dfatil.!.:id water :or a :o- 1 

~t standard .iolution. Use !O ::tl oi :-:i- 0 ~ii 
1oiution :a make a 10-1 '.'-i soiueion :::. i!':e 
same ma.-::i:ter. Reoeat :!:.e cilution ;:rocad:.:.~ 
and :r.ake :er• and :o-• zoiuncns. 

?i;:et 50 in.I of eac::: standard into a 
seoarate beaker. Add SO rni of T'..sA.S to eac::: 
':i!aker. Place the electrode in the :nost ci.fh:te 
standard soiution. When a stead; :lillivoit 
readiJlSJ ia obtained. piot the •ralue on the 
!1"1eat axis oi seir.tlog grapl: ;,a,:er -,e~us 
c::ncentrleion on :.i:::e loSJ axis. ?!ot :.!::~ 
::o!'I'.ina:i value fer concentration oi :he 
3tanciard on :l:te leg a;,tis. e.~. wilen .:0 c::.i of 
!0-1 7vi standard ia diluted wit.': :0 ml oi 
"TIS.AB. the c::ncant:anon :s still -::esi~ated 
'":O-'¾" 

3erween measurements soak :he i!uoride 
sens~ eiec!I'tlde in cieioruzed distilled water 
for JO second.,. and :J:i,m ~move and ':liot cry. 
Anaiy::e the stancio.rci.:s going ::a~ ciiiuce (O 

concancrated scanda.rtls. ,:,. .itrai::µlt-iine 
calibration c-.ir-1e w11l be ohtaine-d. -...,th 
~oc:tinal concant:-atioo.:1 oi 10- •, :o-•. :o-~. 
md 10- 1 :l.uor.de :nola.r:ty en r.he lo~ a.xis 
;,iotted ver,,u elec:rode pot~;iai (in C?-"l on 
t!:te linear ,c:ile. Son::e el=ae.s may oe 
slig.iltly nonilaear !letwt1en ~a-• wd 1~· M. II 
t.lri.s cc:::-.tr.l'. u.sd adcii!ionai standara: oetw~ 
•..!:te:se two coneo..nc-aeion.s. 

Cilibrata the uuonde ~iee-.:ode daily. and 
c:::ecx it hourly. ~are f:-e.sa fiuonde 
ltand~ 30\utiom daily (,a-~?-.( ..ir le:s:s). 
Store ,1uoride ,tandartii.:m:; ,olutions i.'1 
;,oiyetb.ylene or ;:oiypropyiene co~tai.ler,. 
(Note: Clrtain ,11eciic: ion :nete:3 aave oeen 
de:si;ned. s9edicaJ.ly for :1uond_a e!~da 
~e and ¢e !l di.'"l!-Ct ~adout ot uuone1e :on 
concimtntion. These !:lets~ =Y be ~ed in 
lieu oi c:ai.il::Jratiou c-.irve1 for fluoride 
mea~ts over :t~ c::n=t::?tion 
!'allges. Cilibrate t!:te o::eter ac::orcii.l::; to cha 
manuiai:ni.rer's ~tr..:.c:::on:s.} 

fl. C.:lc-~::::cr::r 
CJ.r:"'/ out caic-.Jiaticn.s. :e!ai.'linsi at :esst 

one ex::a dac-.:,;.l :igu.~ ':leyon:i 6at oi ·.he 
acqui.ed -::a1a. <\Ound oif fi~:s- aiter :inal 
caic:.tiatton. 

9.l Nor::enciaru.~. Sa:e aa Meti:od :~ • .i... 
Section 9.:. L.'1 adcition: 
~ii==~ con~n=tion ::-::m calibration c-.:...,e. 

:noianr,. 

9.Z Avera~!! Or-/ Cas ~,!eter i:'emper:in:.~ 
and Averas;e Odiice ?ressl.l!1! Orop. Or-/ Cas 
Voiw:ie. Vo.ru:e oi'Nater 1/aoor and . . 
Moismre Content. F:uroide Concenrnc:on tn 
Stac.~ Gas. and :sai<.inetic: Variation ar.d 
Ac::aotabia i<.asuita. Sa.cce as Meth.ad 13.A. 
Sec-:lcn 9.Z :o 9A. 3.5.=. and 9.o. :-aspeeo.veiy. 

9.:l :!uoricie L-: Semp!a. Calccla:e the 
,inount oi: in the sampie usin~ the 
:oilow1ng; 

:: 

1'./,'he!'e: 

:<=at9 rn~/ :::1. 

K ( '/ ) . d Sc;_'Ja~icn 133-1 
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!,IIT:-iOO 14-tlIT'!.~:-,HNA T!ON OF 
Ftt:CRIDE E:\t!SSIONS F:'l.OM ?OTROO:.t 
ROOF ),tQNITORS· FOR ?~!M.-\.RY 
:\L.U~.-tINUM ?!..-\H,S 
(."fethod : .i c:•11se:! ;,y .:.5 P':l. .:..:.zoo. fone JO. 
:980I 

t. Ap_oiiccbilit:1 end P:-:ncipi!!. 
1.1 Applicability. This method is 

aco!icable :or the date=ination of fluoride 
amiss1on5 from stationary SOU:C!S oni:,• when 
.ipecifiecl oy the test ;:rocedures for · 
detarminin~ compiianca wuh ne'-¥ scurc:e 
;,erformance standa,cil. 

t.Z ?:-inci;::ie. Gaseo113 and ~art:c-..iiate 
:1uonde !"Ooi monitor emissions are drawn 
into a ;ie=ancnr sam;,iin~ :::an:foici :hr::m;:1 
severai lar;e no.:::!e,i. i::e sam;,ie is 
minsooned from the samolir:11 :::aniiotd '" 
ground :evei through a duct. The 3as in :he 

. due: ,s s.impleci :isin~ :.tethod :JA or t3S
Detc=inauon oi Total :iuonda ~.-:uss1ons 
f:-om Sl.iticnar, Sourc:!s. ~:!uem veioc1tv 
rtnci voiumetrtC :!ow :-ace :1ra deterrra:teti ··.vtdi 
anemometer:, loc:ited in :::e :-oci :-:":orutor. 
2.. . ..:..r;cc:ret:is .. 

Z.! Vaiac:ty mcasurP.ment -:p;:aralt.!!i . 
. Z.1.l Anemomete:-3. ::i~peiler 

anemomc!e:-3. or equivai&nt. 2:ach 
ancmomP.tcr s:rnil mP.!.!t the foilowin2 
.;pac:ficanons: it) lts proiwiiar-~i'lail be made 
:ii polystyrene. or simtiar maccn.:1i oi •.,niio= 
cians1ry. To msure :.:mior.:-:1ry oi _:1!f:Cr.:'!aocc 
among propeilet"3. ,t 1s· des1rabie thac ,il 
:,rooelle~ Cle macie from u:e same mn1d; ;:j 
The ;ircpeiler snail be ;;roperty baionccd. :o 
octimi:e aerfar.nance: fJI 11Vhen the 
anemometer is mounted :ion::ont::iilv. it3 
threshold velocity shall not ?xceed "t,; m/ min 
(Sil rpm!: (4J T.1e measunment range oi the 
anemometer shail e;,ttend to at lesst 6(j(l m/ 
min (:Z.000 fpm): (.5) The anemometer sh::1il be 
able to ·Nitti.stand prolonged exposure to 
dusty :1nd corrosive environments: nno way 
oi acilievin;; this is 10 continuously ;,u~!? the 
bearings ai the anemometer with :iitered air 
during operation: (6l .-\l! anemometer 
components shall be preperiy 1hit::!ded or 
encased. ;uch that the oerformance oi the 
anemometer is unmriuencad :iy potrnom 
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magr.ctic fiet1;1 eife-.::s: (il A '.<~W11 
,eiationsnio shall a:i:ist bet'Nffn·t.lte >!itic:ricui 
outout s1gxial irom the anemometer c;enerator 
and :he propeller shait ~m...at a :ninir::um oi 
:i-.reg aveniy ~paced r;::n satti:?~s Oetwe~r: :a 
and :aoo r.m: fer :!:e 3 setti:t~s. :.1sa 60: :3. 
;Q0:100. ind lSCO:!C-0 :,rn. Ane:::cmatars 
having othel' types of O11tput signals [e.~. 
1J,;,tlcal} :nay ~e used. 3uCject to th.e a~;rova1 
~c :!':e :\ci.-::1n1str:itor. if ·Jther !:~~s cf 
anemomete~ are •Jseci. :.-:er.! :nust ce :. 
'.<ncwn .eiationsiuo i as desc.-ibeci ai::iove l 
bet',veen output signal and ,hail (?In! aiso. 
g;ach 1.ner::ometer :nust ~e ~quipped ·.vtth a 
suitabie :eadout system ,See St:!c::on z.:.J). 

Z.l..Z L.-istailation of 1ner::ome!'e':'3. 
Z.l..2..1 Lt the aifec:etl fac:ii r-; con,is t3 oi a 

sm1!ie. :soiated ;iom:iom ( or ))O!l't:lom 
segment), install at tesst one anemome~er :or 
ever-/ 65 m oi :ooi monitor !en~th. (f :he 
length of the rooi ::,onitor divided by 85 :n is 
not a whole number. rou."ld the frac:ion to :he 
nearest whaie numoe?' ta deter'!'!'line the 
number of anemomet!!~ neecied. :or 
mocitor, that ar& le.ss than t:!O m ln length. 
use a.t !east two anemometer,, Divide the 
monitor =ss-section into as many equal 
areas a.s anemometer:s and locate an 
anemome!er at. :he ~nu-aid of eac.'l ~uai 
area. See e.:-tcaotion :n·S.ec:1on Z.l...:.J, · 

Z..!..l.Z tr the a-iiec:ed :ac1iity co,1s1.sts oi 
two or more oou-ooms (or ;iotroom segmcnt3) 
ducted to a common controi devica. ,nsmil 
anemometer, in esc.'i potroom (or ,e~ent) 
:hac contains a sampling man.iioid. !n5tai! at· 
,easc·ane :.nemome!er for aver-; 35 m of ;-ooi 
;::ont!or !en~th oi :ne pou-oom (or s~m,mtl, lf 
tlle potroom (or se~entl '.ength divided oy ~ 
is not a whoie munoer, rouna the ::-action to 
:he nearest whoie number to deter.nine ·t:re -
number oi anemometer:s ne,e,:ied. rr :he 
potroom (or s~ent) length :.:s (e,ss than 1:iO 
:::. ;.!Se at least :wa aner::or:tete~. Civtde the 

potroom [or s~ment) ~onitor -=~oss-~ec:ion 
into as many ~qua! areas "s anemometen 
and locate an anemomete.· -.: :i'e c~ntrotc: 1f 
:ac:t tquai area. See e:c.ca?non :n s~c~ion 

.nstailad u1 the :mmeciia.<e vtc:nay ~~-=-· 
within 10 ml of the center :i :he rr::miioid 
~Se2 St?c::cn !.:.: ). :~r its ;iace~ent :n. 
:eiatinn :o ~he •,vtCt!l a{ the .nonttcr. :::erg ·..ti"!.! 

~wo aiternauves. 7:1e ~irst ~s to ::,aka a 
'-t£?ioc:ty tt"3ver-se oi ~he 'Ntci:h ~r t~e rooi 
:nonuor ·,vr?.?~ an anemometer !s to be ~iacad 
,nd :nstail the :inemomet& l.C a ;O1nt oi' 
l\'erii%e 'leioc:t:, l.ion~ this ::averse. T'.1e 
tnver:se may i:e made wiri, ;ny ;uitabic! !ow 
"e!oc1ty :neasunn~ -:ievica. i.t:d ;hail be made 
du11ng normai proc:?ss ,:ioeranng conditions. 

T:1e second aiten:anve. at cne ootion oi :he 
tester. i:s to inltail :i:e aneomometer haifway 
<1c:oss the wtdtl:t of c."te C'tlot monitor. Ln this 
!a11er case. the velocity traverse ne,id not b<t 
conducted. 

!-1.J Recorders. Recorder:s. eouicoed W'lt!l 
suitable au:i:iiiary ¾quit:o::ent ( e.~· · · 
transciuce~I ior ccnvernng the output si~nal 
:rom eac..'t anemometer to a c:mtinuous 
:-!!cording ot' air :iow •,eioc:ty. or to an 
:nt~ted messu.re oi Yolumenic :iowc-ace. A 
3Uitable r.i-::order is one tnat ailows rhe 
output si~al from the 9ropeller anemometer 
to be resd to within 1 ;,ercant when the 
•eiociry 1:s i::ietween ~CO and t:::J m1 r.un fJSO 
,nci .;oo t';,m). For tile iJ1ll"l'iJSe of .ecordin:; 
,eioc:ty. "continuou.s" ihail :neen one 
~itdout ;,tt 1S-.n1nute or shorter time 
1ntei-rai. A constant amou.at oi time iilail 
eiaose between reedi::~s. 'loiurnetr:c :!ow 
:-ata :::ay be de!ermmea by an ¾!ec-::cal 
c:.iunt oi anemomete, .evoiution:s. T:1e 
recorder:! a,• ccunter:s shall ;:ier:::::it 
identiflt:ation oi the veiac:tie:s or :iownce 
measured by eac indiv1ciuai .memometcr. 

;.w,u :X'ffl.l.C1101f 
ouc:r 

:s .... i.a. 

""" -.----

~ I 
I 

Z.!.~ ~tor tu::e. Star:dard-ty;:ie ::mot :uoe .. 
:•:i Jes=bed in S11c::on Z..:"- oi \hd:oci l. 1nd 
:-:a.,.:n~ 1 c:ieiiic:ent of 0.99:•J.llt. 

Z.t.3 ?itoc tuCe {oc:.1..Jnai}. ~soiataci. 7·:oe 
S :mot. as desc::oea ;n St:!ct:on 1.: ,1i '-.:ai::ca 
1. 7:e ?itct :uCe ;;hail :!.ave i '.<::o .... v:: 
:.oeffic:ant. .;!ata~1nad ¼S Jut~h1ed. :.~ -:ac::..::1 
.;. t oi Me!hod l. 

:.~ .. 3 Cliffer!ntial ;re!s~ iauge. tr.ci!neci 
.7:a~omet:!t' ~r ~qu,v~ient. ~s ie~c::be~ ::: 
5ec::on Z.1,.? oi :'vletnoci .!.. 

Z..: Rcai rnonttor air sam;:iin~ 3yscem. 
:.:..t Samoiin~ duc:wor:-:. A :ninimwn oi 

,Jr:::? man1ioid j}"Stam 3i':ali 'Je tnstailed f~r 
d!!C."l ;otroom 5roup [as ieiin::!d :n Suopart s.· 
Sec::on o0.:91). 7:1e rr:amiolci system and 
connecr:n~ d.uc: snail be ~em:aaenuy 
ir:s1aiiad to araw an air samoie from the :ooi 
mon11or to ground level . .-',, tyi:,1c:ii instailation 
of a duct for d.-awin; a sampie :.-om a :ooi 
:nonitor to ,ircunci leve! is shown in F!~e 
!4-t. A pian oi a mani!old systei:'t t."tat is 
located in a roof monitor is shown in ~~.ire 
H.:?.. These drawings re;,resent a typicaf 
installation for a generalized ::ooi monitor. 
r.,e dimensions on these iigure:s :nay be 
alte~d slightly co make the :naniioid system 
fit :nto a parnc:liar :-ooi monitor. :::ut the 
3enerai conii~.i.ration shail oe ioiloweci. 
There silail be ~!ght no:z::ies. ~sci:i havin~ a 
::iiame!er oi 0.-lO to a.so m. Unie:is ot::r.rwii-. 
i9ecuietl by the Administrator. :he ler.~tn ·,i 
tl'!e manifold system :':-;:m :h,e r1r,t no:::ie t J 

tne eighth shall be JS rn or eight ;;ercent oi 
:he iP.n~th oi the ;)Otl'Qom (or ;:otroom 
l~'ltentl C'tloi :nonitar. ·,.hid:ever is ;rester: 
7:Je dtie: [e11di~ from the C'QOi monitor 
:naniioid shall be :ound ·,viii,· a diar:'.eter or 
,J.30 to o . ...o rn ...... ..s ,nowrt :n ?:gure :.;..z. each 
oi the samoie i~s o( the :::amioid snail have 
i device. 3uc., as a blast ;'lte or val ·.e. •:1 
anubie adju.:scment of :ne flow.~ ... •ac., 
sampie noz::ie. 

I lQ QUCT' OIA. 
.'IIINtMIJM S.:.MfU i'!!Rn ll't 

[
~tc~S'l' i VEl'!TtC.ll. OUC'T' 

i UCTION .l£ SHOWN 
I f. 7J c:w CIIA. 

i ("' .'~INtlllUM t ~ , lOUCT CIIA. , r 
L:± ______ p_·~-~!1 

:.XHAUS'l' 31.0WEi'I 

/:igure 14-1. MCOf IT'lonitor samo1ing svstem. 
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!",,!'l"~ 14 2. Sc1mcling r.ianiiold anc no.;::!es. 

The m::imfol..t :;hall be !oc:l!eci in thi, 
,mmediate vic:nitv or" one oi ,ha orooe1ier 
anemome1er, rsae Sec:ion 2.1...2..:i) ,nci 1a 
dose as ::o:ssabia to the m1ciaec:ion oi :he 
;:O1room \or ::,otroom s~entf .. ~voici 
locating the manifold near the end cf a 
ootr0om or :n a sc::::on wi'te~ rl:e aluminum 
i-educ:ion ·;:oc amu1gement i:s not typic:d oi 
the re:st of the ;:otr00lll ( <Jr ;:otroom s~ent). 
Cinter the samole no::.les in thi, throat oi :ne 
:tioi monitor (sn Figur,t a-t ]. C.:msmic:t a:l 
sample-;ixpo:setl surfa.c.?s within :.':.e no::ics. 
manifold and sample duct oi 315 stainless 
3teei. .JJwninwn may be 1.1.3etl if a new 
ductwork sy,iem is conditioned. with . 
ilucride-laden rooi :nonitor air :or a period of 
six "Nl!i!k.s prior to initial tasting. Other 
:::iateria.1:s of c:::n:su-.iction may be u.,ed i! it is 
demoiuaac_ed th.-oug.ii comparative testi.ag 
that there is no less oi t1ouncies in :..,e 
system. Ail coM"tioiu in the dui::worlc saail 
be leak !nil'. 

r.cate two sampie ports in a ver.ial 
se1::ion oi :he duct between rile rooi morutor 
anci exhaust fan. .l'le sample ;ioru shail be at 
least to dw:: diameters ciownscream .ana 
thrff ~ameier.s upst.,am free any clew 

:::13ti.tcance sucil a:s a bend or c::int..-a«:!ion. 
T:1e ,wo sarnoie oorts snail be st!'.:atea so· 
aµart. Cne of •~'le samole porrs snail be 
situated so that the duct can be traver,etl in 
:he ctane oi the C?earest uostr1!arn due: :ienci. 

z.i.: E.;c..'m1:st ian. An industrial :an or 
':llow<!r shall be attacileti to tile sam1Jie duct 
at ¥Cund levet (see ~gut,! 14-t). Tub 
!:(."iau~t fan shall nave a capacity 311ci:t that a 
large enoug.ii •1olume oi ai.r can be puiletl 
throug.ii t.l:e duc:worit to main:ain an 
isokinetic sampiiru; rate in all tile ~am.µle 
.::o::ies for all flow :-ates nor:naiiy 
en=tereci in the roof monitor. 

The exhaust fan volwnet:ric flow rate shall 
be adiu.stable so that the rooi e1onitor air can 
be drawn isokineuc:ally into the samoie 
no::.les. This concrol oi flow :nay be ·aci!ievetl 
bv 'l damott on the iniet to t.."ie e:ciau:ster er 
by a::1y oth\lt worl<.aole :::ethocl. 

·Z.: Tampentun1 meuu:ement a9paratu.S. 

::..:l..1 -:'ll.ermoc::iuole. tnst11ll a 
:.,erm.,ceuoie in the 'roof monitor ::ear t."ie 
sample due-.. The thermoc:::iu;ile snail conior:n 
:o the soeciiication: outlined in Sedon ::..J oi 
Method 2. 

~-= Si~nal t.~n3ciucar. :":an,duc~!'. to 
c.':.an~e :he :he=ocoupie •toita~e our;rut :o a 
:en:9erarure r.!saouc. 

1.j.J Thermcc-:Jupie wlr-e .. "!'"o teac.."l fr-om 
rcoi momtor to ,ismai :ransducer and 
:ace rd er. · . 

:: ... :u ::eccrder. Suitable r.!Corder to 
:nonitor the cutout from the tlle=ocoucie 
signal t:":!n,duc;r. · · 

2.~ F'luor:de sam;,lin~ !l':iin. Use the <rain 
desc:-:bed in Method 13A ,Jr 1.::is. 
3. Rea~encs. 

3.1 Sampiing and analysis. Use raa;em:; 
de:sc.-:bed in Method t:lA or 1::s. 
~- C.::lii:Jrarfon. 

4.1 L"t1tiai ;:,erformance c.,e--....x:s. C.:inducf 
these d:e::k.:s within cO day3 ;mer to the :~rst 
~erior::ianC.? te:sc. 

~.1.1 ?:-c;,eller anemcmeten. 
Anemomeiers wilici't meet :.':e•soedficacion~ 
oudi.-:eti in Sdc:iOn Z.1.l need riot be 
calibrated. ;,rovided t!:at a reierence 
~er:orm~~ c-.u-re reiarir~ anemometer 
si;nai output to air velocity (c::,verin; tha 
veioc::ty range oi interesrt is availai:lil! from 
:he manuiactunr. ~or the ;,u.r;,oae oi this 
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:neu:oci. a ··:e!are~ca·· .. ~er:'~r:nanca C!.!.-te ~s 
c~!lned as oce rhac :'tns Oeen i:~n·:ea (::::o 
;rt:-::ar:: :J:a.r:ci~rd :o..iiCr:1ticn :~:a. ·.•,rt,.:: :..~~ 
anemome!er rr:cu."ltea verocaiiy. ··?r.r::a!""J 
,r.anciard'· data a.ca obtiiinabie :y: (!J Cirect 
c~ii!j:acioc oi :::-:e or :-::ore ui the 
:r.g:::c:na!e!"3 :;y :!':e Nac~nai 3tt.'"'!au ~i 
Standar~ (N5S1: fZ} ~ras-~caaCie 
caiibratioc: or (:ll C .. libracion by direc: 
:neasure:nenr oi :unciamencal ;::irai::eten 
;uc.':. is len~tn lnci :i:ne ( e,?. :iy :novir.:;~'le 
anemome!er, ~"l!'ough .3tlll air :at :::e::isu:aci 
:-at-es of s~eeci. 1nci :e!:::rci.i:1; the au:;,ut 
si;eafa J. !fa r~fere::ca pe.ri'c-rl:!ani:a et:rVe !s 
:tot 1vailaOie from t:s maa:.:iac:u.:er. sue a 
c-..:..~,e saail oe 31:H'!erated. u.,ir-.g one of ,he 
three methods desc."'ibed as above. C::nciuc: a 
perfor::::iance-ehec.'< as outlined in Section 
4.1 .. 1.l t.hroug.a i,1.U beiow. A.lte.'"llatively. 
:!le cester may '15e any otl::er suitabl~ ::::eti:lod. 
subje<::t to the approvai of :.Ile Ad;nll'Jst.-ator. 
tl:at takes lnto a=unt the sig:i:al our;:iut. 
orooeiler conci:ticn and t.':..--esiloid veioc:ty of 
the ·anen:ometer. .. 

0 

0 

VOLUGll 
~!:GUL).TQA 

I 

/ ,. 

@ 

-tl.!.l C::aci :.:O:e ,t3nai au:;uc 0£ !ie 
1nemometa!' by '.!Ste.~ an ac::-..:::ua :-;:m 
5e:-:2r!!!tc:- ~see :':g'.!:2 t..;..JJ ·~r s:.:~=:::~r:cus 
=otcl:3 to ;oin. d:e w:iceiier :!nait "' ~aci:: of 
the tb.:~9 r;·m sec:ir!~s ·c:asc:-:bed !n St!c:fcn 
:.:..! 1bova lSp.ect:1c~tion ~!o. '.'"i. i.."'ld 
:::.east::±:-:; t~e aur;t.u: j\~:il at ~~ell :?ettir:g .. [f. 
ac :?::c..~ le!:i::+ ~e out,;u: .ng::ai :3 wtdtin = 
5 perce??t oi :ne manuiac:-...re.t· s •1alue. :he 
ane:ncmetet" can Oe ~sed.. 1 ~::e .;.nemcme~er 
~e!"!·::r:nance is :.1.1tsansiac:o~,. :.=:e 
1nem..c:ne!~r 3b.ail ~!ther Oe :e~iac2d or 

-4-.L:. . .: C!:ec..~ r1:e ;ro~eilar =ac.didcn. ':y 
'lisuaily ir.spectin~ ±e ;irope!le:. :::.ale..,~ :toce 
oi any signuicant ciar:?a.ge or war;:ase: 
damaged or c.afor:ne<± ;,ro;mler, snail be 
~piacetl. 

i.1.1..3 Cllecx the anemometer threshold 
•,elocity as follows: With the anemometer 
~ounted as ,hown in ?'lgu.n! t-1-;{ • .;.), ::::men a 
'.<::own we1~t (a s:.-ai~c-pin will sui:!cel to 
r!:ie ane!:lomecer :irooeiler lt a :hed distance 
,:rom :he c:mtet of the pro~iler shaft. T:us 

F!qure 14-J. rvoic:al rlFM ger,~tor. 

wt.a ·;enerat~ a :~,a....-n tcrqu~: ~·er !xatr..;ie. a 
1.1 g W'!i<.;!lt. ~lac~ci :o c::1 f:om r.he cen:e: ~i 
t.":~ :nait ·.v1i! ;enerare 1 :c:-~t:e ai :.a ;--~:::. ~ 
t.."'!e '."6~own :orque c:tusl:!s ~::e ;ru;:: .. ~iler ~o 
:ocate downward.. approAii:tateiy ,~· [see 
:°!;t!re :~: Ui:. ::!an :::e '.<.--:c\vn :orque is· 
J!"'!St!!: :!'::i:1 :r :?q1.!al :o ::t!' start1=1g ~cr~ue: :r 
~=-=! ?:-09ei!sr :·atis :o :otate ap9rox1mace!y 
oo--. :!:e kl:own :orq'.lt! !s ~ess :!:an :.::2 sta:rtn~ 
tort;ue. 3y '.l,t:'~ -:ti.::ar~nt c:m:ioi.nat:ons of 
·,ve1¥1t ind ciistanc2. :=e :i\ar!:::; torqua oi a 
,ar!!~..:iar 1nemcrr..et~r can :e :,ausfac:oniy 
-?Sttr::ated. Onc:a a.ct esnr:tata ci :he 3tarn::.g 
:or:~~ Clas :'ee:1 :.:,Otai::.ed. :he tr":eshaid 
·,etCc::y oi :he anecometer (:"or !lort::ontai 
::iciumn:sJ c:.n be esm:iated :.-om a ~ra9h
st.tc:: -~l F:gu.--e 14--5, ( obtaiced ::-Or:: t..."le 
manuiac!U:er). II t.':e hori::ontal th.resitcid 
'leiacity Ls ac::epta.ble [ <1.S en/min (50 fpc:), 
witen :.'lis tec.'mique is usedl, :.'le anemomete:. 
can be used. rr the :!:resilold ·,elocity of an 
anemometer is fcu.nci :c be unac::eptably 
r.ig.h. :he anemometer ;nail eithe!' be replae!!d 
or :epatred. 
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I.!.: 7:~ermocoupie. C::ec.< t:-te calibration 
'Jf ·~~ !±il!rmor.ouoie-nt.'tenr1umt:!er syscem. 
'JSir:q the ;roceaure!! •Jutlined !n St?c:ion "\'.J 
<Jf ~t1P.rh0J ..!. .H ::mceratttres :Ji 1). !CC • .i~d 
:~o-c. if~!'::! ca.Hb~Cion t.i :~cf~:· ~ore ::':an 
S"C .. 1 ;inv oi :he ccmoerdtures. !"l!oair or 
M''Ji«ce the :iV~(er:,: Other,nse; the system Can 
he ·.<~r.d. · 

4. U Recol"'..!,,rs ;ind/ Ci" counters. C:.ec~ 
!he :;aiibratton oi :ach ~ecorcier anal or 
r.ounrer fsee ~:ion :?.l • .:ll at" minimum oi 
:h~ ()O;nrs. aoorox1mateiy ;oanmm:1 the 
?.."C;)~t:ied ::ln;2 ·oi veioc:ties. f.J3e ~he· 
.:aiibr4uon ;:,roc:eciures reeommencicci :iy the 
manuiac:ur'!'r. or l')ti:?r su.itaOia ~rocaciu.r~s 
l suOiect ta. c:le aaot"Oval oi :h2 
Ad..-m,istrat0rt. if a recorder or counter i.s 
fou."ld to be out oi calibr,uion. by an avera;e 
amount :;:eater :..'?an 3 flercant for the tiiree 
calibracion pointa. re;,laca or M!~air the 
system: otherwise. the 5ystem can be used. 

4.1. i Manifoid tntake Noz::!es. !n orde1' :o 
balance the i!ow :-ates ill the :tght· individual 
noz::!es. Ot"OCaed a.s follows: Adju.st the 
axhaust fan to draw a vo!urnecne :1ow :-ate 
[reier io i::quation 14-t) ;uc;.'l :hat :be 
entrdnca velocity into each r.:ar.:foid :ioz::!e 
Jooroxim"t~ c..'le average eifluent veioc:ty in 
the rooi monitor. ~iessure the veiocity oi :he 
air entering esc.o noz::!e by inserting a 
mmdard 01tot tube into a ~ C..'11 or \ess 
diameter hole fs~ Fli.u:e t~) !ocated :n tile 
:.iamfoid i::etw~n aac.1. biast ~ate (or ·:alvet 
and noz::!e. :'!ote chat a scandard oitot :ube i.s 
~~ed. :-ather titan a ty'!:e S. :o aiir::.lniue 
;,ossibie velocity measurement erron due to 
cro~s-sac:ion btocl.a~e in che 3mail ( O.l:l m 
diamc!ert mamioid !e~ auc:s. The p1tot rube 
r1c snail be oosuioned at :he csnru oi :ac.'l 
:11amioid !e,i •Juct. T lke c:in, to insure that 
the,·e l.!t r.o ieakagi: Jround thit ;,itot tuoe. 
·,vh1Gi1 could affect the indicaceci •,e!ocity :n 
.:1 .. manifold:~ !f :::e ve!oc:t:';oi 3ir ::iem~ 
dniwn inco each noz::!e is not :he :1ame. ocen 
or cio~e eac.'l bia:,t ~3te (0r ·,aivef until tlla 
vdoc:ty m ~acit no:::cie is :~e same. F:as:en 
esc.'l lilasr gate ( or vaivel so thac it w1il 
remain in this oos1tion and close the :mot 
;:ot"t hoies. This calibr:ition shall be 
periorme<l when :he manifoid Jystem ia 
tru.,alled. . .1Jte~a,ively. :he maniioid may 'oe 
prea11s&mbled .:.nd :.':e i!ow ratel! bai.anead 011 
:.'le growid. before being instailed. 

.;.;.: P~odiCl.ll periorm&nc.e c.'ier.iu. 
1'wel~e months after thei1' initial installation. 
c.'iE:<:k the caiibnuion oi tile propeiler 
anemometers. thermocouple-j:1otentiomefe:
sy-5tem. and the.M!COrdl!!rs and/Ol' counters as 
in S..ction 4.1. ff the above systems pa~• :.':e 
pttrformanc.e c.1.eeic.s. (l.e- if :10 M!peir or 
:t!placement or any CQmponent is necessarr), 
continue with the periormam.:e checl:a on a 
tZ-month interval basis. However. i! any oi 
tht: above systems fail the performanca 
c..::HC~s. reoair or reolace the sy~temisl that 
failed aad· conduct the oeriooical 
performanca-cJl.acic.s on· a :J-month inter11Ii 
::asis. until sutnc:ent information (consult 
witn the Adminiscr-.1tor! is obtained to 
aatabiisit a modified oeriormance chedc 
JCht.-dule and calc:.:.la don proca<:i:ur-e. 

Note ...... ( any of :he aoov<! systems fail the 
initi1<I performance c.1.eeits. :ha data fO(' the 
p<1st yeitr n~ not be =lcuiaced. 

3. Procedur!!. 
3.1 ~oaf ~,lonicof' V~iocity Determinution. 
3.1.1 Velocity estimate(3J for .;etttnq 

!soKineuc :1ow. To iSStst !:1 :3e!~1n5 •,oi<u'!~!!C 

r1aw tn the man,foia 3am9ie ~oz::!es. :...1e 
antici;iaced av,mige •:e!ocity in the ;...::ion or 
tl:e rooi ::iomcor concaining t::e mm;,:::-:~ 
manifold 1i:ail ':e es:ima1ed prior :o eacit ta~c 
.un. 7:1e :ester :nay t.LSe ,.ny convenient 
rne!UU to make this astimale fe.~ :he 
·,e!ocity indicated by t!le ,nemomeier :n the 
;cc:1on ai <he rooi :nonitor c::r:tair.!:-:~ c:':e 
;~mpiing m,mtioici ::iay t:a conun:;ousiy 
monitored du.-:ng the :~hour ;enod ;inor :o 
the test .-.:n f. 

!I the!'!! is question as to . ..,nether a ;ingie 
estimate of average velocity is adequate for 
an entin test run [e.~ ii velocities acre 
anticipated to be 3ignificandy diiferent 
during different ;,otroom operations I, :he 
tes~r mi.y ape to cilv1dtt the test :-un into :wo 
or more '"3ub-!".ms." and to use a different 
e~timated average velocity for ~ac.~ ;ub-run 
(see Sections.~: 

5. t . .:: Velocity deter:':'!inacion during a :est 
run. During the .1c:ual test run. :ecord :.':e 
veiocity or •1oiwnettic :!ownte reading:, of 
eac.o propeller anernome<er in :he rooi 
monitor. ~eadings snail be taken :or eac.o 
anemomete~ every t5 mmutes or at ;norter 
equal time inte(""(a!.s (or- concinuou.siyf. 

3.Z T emperarure reeorciing • .:\ectir::i t.':e 
:emperacu."!! ,Ji the roof monitor ever/ : :,our:s 
during the test run. 

3.J s .. m;iii.'?~ 
S.J.t miiminaz-1 air :!ow in due:. During 

:l ilow-:s ~receding the :est. tum on ,he 
exhaust fall and draw rooi ::ioniccr air 
:hroui_:.rz the manifold duct to condition :he 
duc:work. Adjwst che fan to clnw 1 

voiumeir:c r1ow th.rou~ :..'le duct ,uc:1 :!:at 
the •reiocity oi 5as entering the ::iaruioid 
::ioz:ies appro:wnate, the average veiocity of 
the air e.'C.iti.'l~ :he roof monitor in :!:e •1icimty 
of the-sam9iing manifold. 

5.J.Z ~aniioid isolcinetic sam;ile rate 
acijustn::ent(s j. 

5.J..Z:.t !nittai adju.,anent. ?:-for to the tesc 
rm (or :irst ~ub•run. if appiicabla: see Section 
5.1.l and 3.J.Z..Zl, adju.st the fan to provrde :he
neeessary ·1olwnett'ic ilowrate l.'l the 
3ampiilllj due:. so that ail' ence!'3 t.'1.e manifold 
sample noz::!es at a veloc:ty ~ual to c..'1.e 
appt'tlpriate estimated average ve!oc:ty 
determined under See:ion 5.1.1. Equation t4-t 
gives the cc~t stnosm veiocity rteeci..-d in 
the duct at the sam;iiing location. LO order for 
1ample gas to be d.--awn isoiw:ettcaily into 
the manifold ::oz::!es. Next. •1enfy that the 
correct st.~am velocity ha:s been.aci:ieved. by 
perionnmg a ~itot tube trave!'3e oi the sampie 
duct (wsing eitn!!1' a standard or cype S pitot 
ruoef: us. the procadure uutli.ned in Method Z. 

!(OJ' 1,-... 
I S::u.aac,n I .. II 

(0.l' so_ 
Where: 

., .... Desired veiocity in duct at sampling 
!oea1i0n. m/sec. 

D,. ::Oiameter ~f .i :-oo:'" ;:,11riitci' ~-.: .. :fold 
.1oz::ie. :n. 

D1 .::z Diam.et&r of ~1J~t .:1< ..>am;.Hn~ :cc:~uc-n. 

'"· ,,~ .:: . ..:...ve:--::ige ,,~ici;::j· ·JC ::t;: 21.: 3t~·a~:.m in 
!he roof monitor. :ni wu1. J4 d~~ttrmtned 
·.1::ce!' Sc!.::ton 5. t. :. 

3.J . .:...: . .:..dkt~imen~:,; ..iurtn\.! ;•..:!!. :r ::'le ~~st 
~un is div 1dad i~to !'NO or :nofe -·suO·t!.:ns·· 
(sH~ Sdcttou 5.Z.!.I, lddicio~ot i.so~ir.eoc :ate 
a<.iiustmi:,ntfsl :nay bl!come :iec:?ssar; :iur:rig 
~he :-u:: •. ""\n~: suc:t .1di 1J!!tment 3;lal1 ~e made 
;ust befor~ :he 3~,;,·t 1,,;e" :i ;uO-~~.:n . .1.st:-:-.; ~he 
;rocaciu:a JuLii .. 1ad .n ~ec!tUn j,J . .:.!.~ 1Uov9 • 

~oce .. -tsok;..1euc iJ<e .icijust=a~ts are nae 
,er.:-:1ssiOte •.iu.r.:11 ~ suo-run.. 

3.J.J s .. muie :rain (1perauon. S<1mpie the 
due: 1Js:::ll the 1tandard :luonc:a train and 
methods desc.-:b!!d in ~,!ethod.l tJ.-li. and 1:l8. 
Cetennine the number and loc:ition oi the 
sampiing ;:ioincs in .. c::ordance with Method 
1. A :single :ram 1i.ail l:e t.Lsed for the :ntire 
,ampiing :".In. /,a~rnativeiy, if :we or :nor-e 
,ui:l-run.s are per.or.ned. a ,eper:i te train :nay 
be 'Jsed for aac.'1 ;ub·<'".!."1: ::ote. :iowever. :.'lat 
Lr :his ootion :s ci?osen. the area oi tha 
:1 .. mplin~ node ,hail be cne 3ame 1 : 2 
:,en:ent) ior e!!ch train. [f :he test :".!.'l ,i:s 
divil.ieci :nto sub-runs. a .::::moiete traverse oi 
t!le cue: snail be ;,eriormed during :aci: 1uiJ. 
C-Jn. 

3.J.4 Tlme :,er run • .::ach :est :".In shail !ast 
3 hour3 or more: :f more :han one run is to be 
;ierf::rmeci. ail runs 1haU oe oi ,q,proximaceiy 
:!:e 5arne (.: to 9en::ant) !ength. !i question 
~xi.st.s as io the re;iresenraciveness oi an a
hour :est. a longer period ;houid be ,eiec:eci. 
C::nduc: eac.'l r.:n -:unn~ a ;::enod when .,i.J 
normal operations are ;::erfornied u.::dernea.t.'1. 
:he 1ampiing ::ianifoicL For ::test ~ently• 
construc:ed plants. ::; houn are requim for 
ail cocroom ocerations and events to '.JCCUJ' in 
the.:rea beneath :he sam;:!ins mamioid. 
:Jurtng the test penoci. .;iJ po13 in :ne potroom 
group snail tie o;:ented suc:i :hat :m:as1ons 
ara re9resentanve oi :tormai ·Jperatin~ 
,:onci:tions (n :he ~otroorn 3J"OUO. 

5 • .:l.S Sampie ~eove!'"/. Use :he samole 
recover/ ;,rocedure described in Mathcd 13A 
or.138. 

5-4 • .l..nalysi:s. Use the analysis procedures 
desc:foed. in Method t3A or 1:::a. 
a. C::iic~iatians. 

d.l isokinecic sam9!inis uheex. 
5.1.l Caicu.late the mean veioci:y (v.,.J :or 

the .iampling run. as measured by the 
anemometer in the sec:ion of the roof tnomtor 
containing the sampling menifoici. [! two or 
more 5Ub•runs have. been performed. the
tescer may opt to caicuiate the mean veloc:ty 
for ~!:!.Ch sub-rur ... 

d.t.Z. Using Equation t4-t. calculate !he 
ex;iee:ad average veioc:ty (v,J in the 
.iamp!ing duct. corresponding :o each ·,aiue of 
v,.. obta1neci under Seetion 5.t.1, 

5.1.J Caic.aiace the ac:ual ,·,,·,· .. ;i;, veiocity 
(v,} in the sampiin~ due: :·or a:.,;;'l :·.u1 ar- sub• 
run. ac::crding ::: i::quation 2-; oi :.ieihod :. 
and usmg data obtained from ~{ethod. :::. 

5.tA E:xpre~" :3C.'l 'laiue v, 1mm Sec::on 
a.t.:: as ·a f)en:cnta~e-oi :he con-asp.ending"• 
value from· See1ion d:l.2. 
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5.1 . .;.,1 if Y. is :a::s::t ,n:..a -Jr ~quai to !:O 
percant oi v,. the rl:.suits are aCC::!ptabie (not>! 
:h,it in casr.s where t:ie Jbova c:a:c::lat:on., 
havu :een ;er-form~a :·or ~ai:.., $UO·run. ::'!e 
resui!~ are :iCC.e~taCia :.f the ava!Y~e 
percentage for·ail sub-runs is iass ,nan or 
equal :o !20 percenc,. 

,;.1.; . .: tf v, ,s rnore '.:ian 1:::0 ~ercent oi •,,, 
muiti-;,1y the reported ,mission :ate :iy 'ile 
:oHowing factor. 

{le;) VJV..J • l~Q ·~ 
d.Z Avera~e ve!or.::ty oi rooi monitor 

gases. C .. !c1.1lacit the :iverase roof monitor 
vl!iocity usinµll the veiocity r,r voiumetrl.: 
t1ow rea.ding:s from St!etion 5.1.Z. 

d.:l ;1.ooi :nonilor temi:ierature. C .. ic:uiate 
the mean vaiue of the temperattm!:1 recorded 
in Sei:tion 5.;?. 

6,4 Concentr-.. 11ion oi i1uoride.s in :-ooi 
monitor ajr (in ms :=tm·l. 

6.4.l II a sinsJe !am9Hng tr .. in was used 
thrau!jitou1 the run. calc-.i.l.ate cha avera!je 
fluoride c:oncantration ior the rooi monitor 
ti.sing Equation l:JA-l oi :',!ethad t:!A. 

6,4.2 II two or ::1an1 sam-;,iir.g trains were 
:i.setl (i.e.. one qer suo•('lll). ca.lcuiate ,he 
aver.t!j!I t1uaride canc:entration for the rm. a:S 
foilaws: 

:, ,. 
o::li 

,. 
" 

j-.l 
( ;~uat:~cn J,!.;.l) ·s 

11 • ,. ,,, \ 

i 2 I \ ::i{s-e:) 1 1 

Where: 
C:.= Average ,1uorida concant..'":l.tion in rooi 

:nonitar ajr, :n~· F / dsc:n. 
F,•Tota.i t1uoride masa coileeed dunng·a. 

panic-.i.l.ar su0-t"1ln. m;i F (from Equation 
1:JA-t or 'Method 1:JA or :'.quation l:JS-1 
oi Method t:lS). 

V .......,.., Tata.i vo!uma oi ,am9le gas 
passing throu~ the drJ gas meter dun::;; 
a panicui.a.r suc-ron.. dacn (sEHt E:<:iuation 
5-l ai'Methaci SJ. 

11-Totai numbef' oi sub-ru.ns. 
6.5 A•ierage volumetric :1ow irom the roof 

monitor oi tha potroom{sj (or ;:01:eom 
s~em(sl) containing the ane.inometer.s is 
given in Equation 14-J. 

•---'I (M.l ;,~ 
a,. .. 

Where 
Q.•Average vo!1.1m11Uic: flow from roof 

monilor at standard conditions on a dr-/ 
b11sis. m~f min. 

.-\=~cof :-:tci.11:~t .::=n drew. .. :t.;. 
v,,,. •,-\ve!"l!je •,eioc:ty oi air in :he :ooi 

:ncnitor. :n/ :nin. ::om Se-::icn 5.:. 
?~ = ?ressure '.rt :~e ;~of ;::onuo:: '!quui to 

:,arometr.c ;r!!~~ure :or '.~iJ .-1opiicaticn. 
:nm Hg. 

T"' = Raui monitor ~t!mper:iture. C. ~:om 
Sec:ion d.J. 

\11 -=- \{oia i:ac:ian ui er; ~as. ·.v n1ct :s 
31ven oy: 

1A.1.-.i1 3..J 

~ote.-a...,-i:! :he ,rc,iorctcn ,y voiume :::i 
'N\\tl!l' vapor :n :ne ~a~ :1rr-eam. ::om :'.qu:ictcn 
~- ~iethod 5. 
i. Sialiagr.:piiy. 

t. Shigehat:l. R. T- A guideli.:e iar 
::valuatin~ C-,m9liance Ti!~t Results 
(lsokinetic Sam9iin!J Rate C.-iterian). U'..S. 
::.wironmemcl ?rot!!c:iun .-\~~ncy. ::::Ussion 
~,t,.sst.tl'l!mem Sranci:. R~searc:: Tdan~ie 
?ark. .'iorth C;i.."Oiimi. ,-\u\just ,9,,". 

40 CFR P.L\RT 60 
APPENDIX A, ~ETHOQ 14 
PAGE 3.14-7 OF 7 



:'Yfet:od ::-Visual Oete=i::larioa ai :Fu~:iva 
l:missions r?"Om Material r.ocassiruJ Sourcss 

[~.fc::hcd :: lddc:ci oy .:.-:- r"R 1.:.; .:.: •. Au· 
jUSt 6. [ 9~2} 

t. lntrt:duc:ian. 
7'!:.is ~et.hod invoi ves the ·nsual 

dater::tination oi fu:;mve en-.xss1ons. i • .a
~m1:ssion., ::ct_ ~m1rted c.tir:?c:.!y :':om a or-oc.ess 
mlcx or due+- :uq1tive !:!i::lll:11cns lnQuae 

,:msaion.s ti:at (t) e,ca;i! ca;iture oy iiroeasa 
equipment ax.i:au.st hoods: {ZI al'I'! emitted 
ciu.-mg :i.atenal ::ran.sier: (31 3.l'1'! ei::uttad r.em 
buildings b.au5t.a; material proce,siru; or 
bancil.in; aqw;ment: lnd I 4 I al'I'! emitted 
ciirea.!y o-em proce,sa ea111pment. · 

This metl::cd de1~m:1nes the am011nt of til:le 
that any visible ~m1ss1ons oc= du..-in~ th1' 
observation cmoci. 1.e_ tlle ac:-.imulatcd 
ffllisaion C:::e. This meUlOCI Coe,s ::ct =..u.~ 
that d:ta ~ac::ty 'li ~mtss1ons. :::e date=ne-d. 
Sina tfris procadUI'!! r~uU"!!s only the 
detemu.aadoa of . .,l'lether ~ ""~iola emission 
oc:urs a.r:d does not !"'l!aUl!'I'! •.ne 
deter:nmadoa of ocac:ry te•,els. obse~r 
certifcadcn ac::ordin!i ro tne ~roeadu.re,s of 
:l.eiennca iast .1,te1nod 9 al'I'! net ~auired. 
However. it L:I neeessary tila, :.he ocsarvP.r is 
?.<iucated an d:e ~enen1 ;:::-oeadure:s ior 
decermimr.g the ;,re:sP.r:::e oi ·,moie 
a?:ri:1S1orui. As a rn1rmn=- :.he observe!' ::m:it 
:a ltaiaed and :ctowi~:-:;~4'!~ ~a.tti:n; ~1e 
effea:s an the vis1i::~ty oi e:m:ssion.s caus>!d 
oy ba~d c::mn-asr. ambient :.ill,hting, 
observ8l' ;::osirioa r-l!tativl!' io !lll,ht:i.I:;. wind. 
:::d the oresenr:3 oi •mcomoined water 
(COndellS~ Wl!tl!l" VaCCr!. 7hi:S training is (O 

be obtained :ram wnr~en <":?acenal:s iou..-:d in 
:teiarencas 7.t and 7.2 or from t...':e !ec:-..:re 
;:ort1011 oi t."ie ~,;thod 9 cer-.. -'icati011 cour:,e. 

2. Appiicr:rbilit7.r and P~nc:;,le. 
W. Appiic:::b1Jity. This a::e~od appiies kl 

the deU!r.:.i.nanon oi the :n1ouenc-, oi iu:sitive 
emi.saioms o-em ,rarionar:, ,ource, (loeattKi 
i.nc!oon or outdool'l! l 'Ni'len ,oecified a.:s t.':e 
tm med:.od fO?' detern:ttn1n~ eompiianCll "'1th 
new s01U'!:1t perfcrr.::am:e 31andard.ll. 

z..= ?rineipit1. Fugi nve -!misaiona pre<:iuc;,,ad 
durtnSJ =tenal proee,a1ng. tlancilin;. and 
tr:ms.ier oi:,mitiona are V1:s1oly deter:::ined by 
an obaer'll!?' without the aid oi.i.nstrttmenu. 

.3. IJ1Jfinitian~ 
3.1 i!mis:sian rraquenr:-;. ?=mt!lge al 

. rtme that emts.stons w: visible ~ the 
obse."'1111ti0t:1 pan<ld. 

J..Z Et::is.szcm Tia:e. Ao::-.:mulated amount 
ai time that elti:ssion.s are ·ri:sicle durin~ the 
obaet"'latioa period. 

3.3 A1gitivt1 E:tnis:iiane. ?Qilutani 

6enarsted by an aifectad facility wine:: is net 
coilec-..ad by a c:1ptu.-e ,ystem and la r.!lease<i 
ta tl:ie atmoaphera. 
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J.~ Cbsen,:m,;n P~riod . . ~c=ulat':!1 
:tr::e .,er.ad dunn~ ·NC'ucb ,JCser,acio~:! ara 
ccr.C:uc:ed.. =ct :u ~e- fess ~llan d mi::':.!tes. 

.;. Z:;uic,-r:~11l 
-tl 5iripwatc};ss • . '"\c:::.:rr.~iadve t:;~e ·,vt,;: 

unit di..,1aicns cf at !east o.s seconc:i: two 
;-~c..ii:"ad. 

~.;.! I..jirr .'.-/ate!". W;ht ::-:e· ?!9 caoaCie oi 
measu.-:::~ :ilun:m:ance in :he 50- to ZCO·!t1."< ~!; req~ed for :ndoor oOse!"'raticns ani·y. 

~- . -oc::rrur~. 
-:~l Position. S!.U"'ley :he 1ffae!ad fac::itv 

Jr !Juilciin~ or sC"".!cm.rg hou:nng ~!t= ;::r.,cesS :o 
be uCser:eci and .ietar=:u:a t..ie ~acauor.s oi 
~occnoal dnus:ncns. ri :ha aifec:ed fac:lltv is 
loca ced i:isida a ;:ituidi.:11,. diner:nine an · 
oi:::.arvation locaoon tilat L, con:siscei:t 'Nlt!l 
the require:::ents of tile applicable r~ation 
(i.a- outside oi::ser-,ation oi amissio!U 
ascapin~ the buildL.,;/ st:"Uc:un or inside 
ooser-,ation·oi ~missioiu ciirec:Jv ei::utted 
from the aifec:ed facility ;:rocess 1.1.,it). Then 
seiee: a positicn :hat ?nabies a clear ·.-iew of 
thtt potential a:r.1ssion ;:oinr(sj oi the ai:ae:ed 
facility or o{ t.'le buildillg or ,tt1lchlre housing 
the a.iec:ed faclity, as api:,ropriaca for r.he 
appiicable ~u.bpar~ A ;:osttion at !east !.3 :eet. 
but ::ct ::ore than O..ZS a:ti.le:s. from the 
emission source i, reeornmenda<!. Fer oucdcor 
locations. Jelec-: a ;:os1t1on 'Nhe:-e the !Wl i!I 
<lot ~y in :.":.e obser'ter', e'le:s. 

5..Z Fieid Rec::r.:!s. • 
3..Z.l Outdoor wca:ian. Record the 

foilo~ i.oic=.arton on the neid daca shee! 
(::'l;u.-a Z:-t I: :::omoany ::ace. i.ndusr:y, 
procesa unit. obser,er', ::a1::u:. oi::serrer', 
at;:.llatio::i. and date. Raco rd also the 
a~timaced wind soeeci. ·.vu:d d:..-:ic!ion. ar:d 
;ky condition. Skate::: t!:e procass untt being 
observed and note the obserrer location 
,'l!lative to the sourca and the ,un. !.mlic.:1ta 
t!::a potential and ac:ual e??::ission ;:oincs on 
tl:e sketc."l. 

3~ fr.door lcc::ricn. Record the 
toilo~ i.oior:::auon on tl:te deid data shP.et 
(Figure z:::-z:: company came. :ndust.-y, 
;:ro0211s u.air. oi::s-ert'!r'1 aame. obser-1er'1 
a.all..rion. and date. Rec::ird a.s aoorooriata 
the t"fPt!, !ocaciol'I. and intensity oi li~ting on 
the data 3i:t~t. Sketr::::t the ;,roca,:s unit bei!:; 
ob8e1"1'ed and ::ote obse:"l'er location reiariv1J 
to tb.a sourca. !ndicat! tha potential and 
ac::ta! iu~t1ve ellllsaion points on the 3icetc::. 

5-l !ndocr l.igirting Requir-menu. For 
lndOO!' locations. u.,e a tigrit meter to rttl!!.!Slln 
the !e'l"t!! oi illumittation at a location u cioM 
to tile emi:ssion sourca( al u ia feasible. An 
Uluz:mnarion oi greater than lC-0 lux (lU :oot 
c:an,:ilesj is comidere<i aea:s:sary tor ;,roper
!pplication oi !his a:et!lod. 

S." Obaer-,aricn:i. Ree:rd tile dodc ti:::e 
l'filen obur,ation:s b~ trsa onit .!to:rwatr::::t 
to monitor Cle duratioa of t.":.a obnrvatioll 
per'.od: nart thi:s Jtopwatr::::t whe11 th• 
ob-.-n1tion p-ericd b~ i.! :!le obaer-nu:ori 
period Ls divided i::lto two or ::are s~anu 
by~· siiuu:iowt-.5 or observe: ~:st 
bresh. stop the sto~uc:- ·Ni:tsn a bruli: 
~ and re9tart it without =l!!tt:n; when 
the mu e::ci.,. Stott the sto~tr::::t at i.':e end 

.JJ{ t!:e oo!Mlt'faticn oeriod. Toe ai:..~uiated 
!i:m.9 indicated by th.i.s ato-pwatc::: i.i t.he 
::i:uacoa oi t.ila observaticn oerlod. Wbe.a t::a 
OOset't'!ll:1011 period i., completed. :=:rd :.':.a 
clQcl:ti:ma. 

Cu~ the observatio11 ;,er:od. ::::ntinously 
wata :!le em.i.,si011 .10urca. Upon ob:se!"lil:::; . 

iill ~.i:;sicm rc:.,:iansed water vacor ts ::or 
CCnsicie:-ed an ~!I'.!SSionj, .!Cart !t:e· ,econd 
ic=uianve .!toowacc.::: ltco :l:.e wac::.': 
·,vi-..en :he =t.:1sio·n l!OOll. C~ntint:a ,bi3 
~ad.u.re for ~e :nc.r! 0C.se!""1atioc ;ier:cd. 
The a=uiaceci =.!aosed ti.::e on t.:ia 
:tc;,N"atc:: ::s :.h.e total :une ~!I!issior:s we~ 
;isibia du.~:::; ::!e oOser-,ation ~ariod. r.:a.. :!:a 
ar.:.ission :i.I:le. 

5 .... l Obsenadon Peticd. Cloose an 
obserntion ;,eriod oi 3ufi!cie::: :em;<:.'? to 
n:e-et ~':e ~n:enu for d.eteoinir~ 
.:c:::;iianca ·,vit."1 tb.! ac:is.sion :2~lation L:l 
ti:e ,ppilc:ibie Juopar-. 'Nl::ea the !en~th oi 
:!le ob<,eroracion ;,er:od is spee"Ji.caily Jcated 
lLt tll4t a;rplicacle subpart. it ::=ay not be 
aace5,11ary to obserta ti:e ,our,:e fer t1:.i.s 
e:t:.~ period l£ :!:.e :ci!sio:1 :ice requi."l!d :o 
i:tdicata aon~i::r;,iianc-, (based on the 
sp.!""'...ilad ob:servation ;:eriodJ i.s observed (: a 

' shorter ti:le ~riod. !n otller wor::s. :.I :l:te 
~ation prei:!.ibit!I emissior:3 for mo~ than 
3 cnil:'.1tes fn any nolll', tl::en abS<trvatio!l3 cnay 
(ootionai) be Jtooaed mer an e::::ti3sion tima 
or'o minutes i!! e~aeda<!. Si.c:u.lariy, when :.!:e 
~J.iation i.s <!XJ:!res:sed as an emission 
~enc-, and tl::e ~tion proitibiu 
emissiom for g:-eater th@ to pe?'Q!llt oi :!:e 
ti.:::e in any :iolll". then obse:"l'atiOllS t:1ay 
( opticllai) ;:ia te!'lllllUted after 3 ::ili!u~s oi 
emisaiona are ooserved .sinca o o::wlute:s is 10 
pert:l!nt of an hour. t."l any ca:se. :!le 
observation ~riod ;hail act ':le less tb.a.a a 
mi.nutes in duration. !n some c::i:ie,. tb.a 
?rccasa opention cay :ie i.."lter:::lit"..!!nt or 
c-;c:ic. La ;uc cases. :t ::ay '::a c::m•1!!!?tial1't :or 
:!:e obset"latio.a period to c::i::tc:d.e •Httl:1 :.':e 
!en;r:i oi the ;,ror.ass c-;cie. 

3.-..z Obsern!!' .11.est areak:1. Co not 
obserre e!Iliaaions c:mt±nuotUly :or a ;:eriod 
of :nora tl:tan 1S to zo l'ltinutes ··••itl!out :aki.-i:; 
1 :a:st brel!is:. For 50=s requi.rI::::; 
observation ;Jeriods of greater ·~':.an ::::i 
:ninut~ t.l:te observer si:tall taica a ol"!!ak of 
riot le:s• than 5 =utes and ::ct ::ore than :o 
illinut.es aiter ~ver-, t5 to :?:l ::i::nue:s of 
obaer-ration. !I conti.:z::ucu.:s ooae.r,ation.a = 
desi.--ed for extimded ti.ma oeriods. :wo 
obser,er:s c.::l.!l alterttate· ber:ve~ oakin:; 
obserratiOCJJ and :akic.g brea.lc.,. 

5..-l.l Visual l:itarfmmct!. Cc::.a:aion.aily. 
fugitive e=i:iaion:s f:-:lm sour-..2:s otl:er tha.c 
t.l:te ai!ee:ed facility (e.;.. r:iad d:l.1t) :::iay 
::,revent a clear viaw oi t!:!e ai:ectsd facilt"f, 
~ may p.ert:!c:uariy be a problem dllr'itl; 
;,eriod.s oi :ti¢ wuid. !! tlla view of the 
potential =i.saio11 poinu is obsc-.:red to suc 
a d~ t.l:t.at uia oi::4erver questions tl:t.:s 
•r.ilidity oi ~n~ ob:ser-ration,. :heu tl:a 
obset'fation,, an te=i::ataci. and the 
obsarver c!.es.riy :lete:s t!:ii:s fac: ::n tb.a dau 
(o=. 

S.5 ,".ec:m:i!rri Cbse:-ratfons. ;tei:Ord tha 
ac::-.u::uiated ti:::e oi the ocserraticm oer:od 
on the data she'!!t as tlla obset"'7'4tiori ier.od 
::i:inl:ion. Record t!:e ac:=muiated time 
!!C.i.ssio.a.s were obH?"letl on the data 3neat as 
the emis:st011 tima. ~ the cioe.lc :i.!::e th.a 
ocset"'l'adon period b!!'i!an a.ad a!lcied. a:s weil 
as the c!.oe.lc :i.:::!! any observer brew b!!'i!an 
and e!ldad. 

a. C.::ic:uation:s. 
!! the a'P'!llicable lub-;,art ~~ th.at the 

emi!lsion rate be =sed as an amission 
frequency (In ;,ercant), determine thi., value 
a:s io!lo'W!: Divide th11 ac::"..muiated em.i.,sict'I 

!i::ne (t.a saeonci3) by :he -:t::anon oi t.'le 
obser-,ac:o:: :::er.od (:n Jec::a:,::s i or by ~r:y 
::lini.=um.oOse!"Vacion :e:-~~d. recui..~ci. in ±a 
a9piicabie -1ub9.-1r-_ :.: :r:e J,:-.;:al ·oosar-:a cio::i 
~ar:::ci :l tsss :..-:au ~:i~ r~cui:ad -=~:-::::ci 1~ci 
a:uiti;:iy ::tis quotient :,y ice. · 

7.1 ~!issan. :\OCert Jnci .~-::old Stein. 
Guideline:, for ::'laluation oi Visibie 
E::l.issiotu Cer-..::cation. :i~:d ?:'t:Jcaciu.~,.. 
Lc:-;::ii Asi:iec:3. l.!'.ld 3ac~~•md 1!aterial. 
~.<;. ?-!blicacion No. Z?A-l..O/t-13-:.07. Ac.ii :m . 

7.Z Woi:tls6le~el. ?. and O.:::. Wagener. 
C.iideilna for Deveiopment oi a Quality 
Assur:inca ?:-::!gram: 'lo!um~ !X-'lisuai 
Cleter::tination oi Oµec:ty E::l.issions Froc 
Staticne..-r Sou.re~,. E:?A Publication No. 
E:l'A-o5n/4-:".;..;os-;. Novecber 1975. 

'1.Q CFR PJl.RT 60 
. .1.PPENDIX A, l~ETHOO 22 
PASC: 3.22-2 OF 2 



'.',,f•tbcd :-4-C,,1 om::::iillacioa ~{ Vouc.!• ',,(•t"..,., 
~::te::t. 'N.-tar ~at.i:nt. ~a~,i~,. V1Jlui.:• 11; 

Soii.!s. .uid W4i¢1 Soilda o{ !:iw-f,u::.a C.C..ci.:::;, 

t .. ,;:plic::!:;iii/7 -=.-:d P~:,r::1;:!e 
!.l A;:;:H:::ioiUty. r:1:, ~et:oci l!l!=d.e, to 

th~ de!!r::ti..--:.sttoc ,:{ volattl~ ::1att!!!' c::n::!er:t. 
-.. .. 1.er content. den.a,cy. voi=a ,ol.id.1. .IJld 
..-e:gitr 10lid1 0£ ~au:t. vamuh. i,u;:;uer. or 
~i~ted iw-fac: c0ad..-:g,. 

1 . .: ?:-w-:c:::iie. Star.ci . .rci ~eiho6 !r-t -~~eci 
ro ci!te!":':'ar:e ·t:i~ volatile ::ane:- c::ntent. 
,.a-let c::inrent. c:!e:uity. voiW:111 soiicis. ind 
W"11gh1 10licis o{ :.he paint. vamuq, !ac:;uer. or 
n:lati,d 111riace coau.~,. 

2. :Ji;:;:lic::!:;/11 Slandar:i .Wer.~cds 
Use t.h,: spparat:u. rugen:.1. a.-:d 

pr,,c.zduru ,pet::fied in •i:.e ,tan<:!ard c:::ethod.s 
~ow: 

:.1 A5™ 0 ,47~ Standard Met.'lod ol 
Test £or Oen,ity oi ?,uni. uc::;uer. ,nd 
.Rd ate<: P!-oduct ,. 

:..: AS'i'M O ~1. mvuional Method 
o(Te,1 {or Volatile C..ntent of ?'!U1t3. 

:.:i AS™ 0 Ji"JZ-n. Standard Met.'lod o{ 
Test for Water t:1 Water Reducoie ?ai..-:t by 
Direct !.-:jection i.nto , C,u c::i.:-::1-::iatc;:-:iph. 

:.1 . .....s7:',< ?:-:,,'is10nal Met.'lod oi 7l21 for 
W .,er in ?·unt or R.eiated C..ati.~1 l::':, :.:;; 
Xul F12c:."ter Titrauoa ~et.i:tod.. 

J. mc=durt1 
3.l Volatile ?-,fatter C;inteni. t:Je t.':e 

;l!'?CMIJ.l"! in AS™ D ::.:Jes-!1 to de!e~ine 
t.be volatile eutter content (may i.::clucie 
"'atar/ o{ :.'le c.oau..-:.g. Record t.i:ta (cilowut3 
i:::far.-::ation: 
W, .. W-e!gil! o( d,jji, ,md •at:"~le b.!fo:-, 

heact.·~ i· 
W, • Weignt of diJil and 1au::;-!-e -,f:er !-:~ac::.;. 

g. 
W,»S.mpie wet.g."t:. i-
Run analyMs in ;:;ain (c:!uoiicate HUI iot 
111-,c.i coatt.~ u..-:ui ~-:e ~·:te~on lJ1 ~oa 4.J 
,, met. C.lewa11 t.'1a weight lnc:io.a o{ :.'la 
volau!e c:::acter (W.l !or nc.': .r.alyJia u 
fcilowJ: 

• Eq. 24-1 

Rec::ird tha 1nt.'!metlc: 1vcr:aie (W.J. 

U Watff C;a&&nt. Por -~ (-«~ 
i"!!dudolef CGI~ only. a-r.'!!ffll.ln'lf !hor 
weight ~c::ion o{ w.a1u l W .. ) ...,,r.:,: e!tlw1' 
·~an,dard ~ oiTal for-War~.,. u, 'Nater 
iteducble ?111:11 by Ctl'!'d ln.l-=:011 1:i10 • (" ,.. 
C.'lromac.og,,i90 ~ ar "?!'C'ft11on.a.l Metned cl 
Test !et Watw ln P-li:nl or ~Mted C,::i,aci:::,s 
by t.!1e ~ Fiac!)er i'itr:i..:CA ).laffACd." A. 
wateri,om.e c:Mlllt!f \a any c:iuw:i wn.ic.ls 
i:antaim c:a"II r.h.ui s ~=t -.atl'I' by 'llf4!#11 
m Ila wi.ci. lnc-..uia. Rwi CIUOliQlla 1'1!1.a a( 

deter:ni:lat.tona,o,intil th• <:."'ltencn tn s~:,oii 
4.:S ia c=et. Reccrd the artth.:zll'CC ,,,_,.. 
r,Y.). 
~ C.::,adnl Offl.11ry. ~te:"m1n• t.be 

dll.!Wry re.. k.;/Uarj bi t:e 1u.riaca =-cmg 
aa,rig i.'le ;,n,c:adu., ln AS"i'M O H1~ 

R11n duplic::ate 1e11 o{ d1tt1!rr:11n.11ticn1 (r:ir 
uc:l! c:0,,1:n:1 •.1.1111I the <:.--irerion in 1«:iOl'I ~.3 
ii :net. R11Co01'd the arit.h::i•IW: ,vlffll?I ('C,J. 

3.~ Souds Content. c;.,,.,~ t!w ~ 
~c::on (V ,J so!ics o( t.'le ~:::.~ ~ 
QI ic:.:la uon 1:slll:% tiu ::::.anu!.,;cruri:f· s 
for:nulauon. 

-# Ca:.a 'lalida11QQ ~u~ 

,.1 Swnmar:; The vanery o( coaun:;, :.'lat 
:n.,;y t:-4 iul:nei:r to analy1~ mu.es Jt 
n~,.~aar;· !o ve~fy :lie 1i:Hliry oft.~ uia.ly,1 
and t.,., analy1:::.a.l :,r-ocedurn to oots1."l 
M!''.'l'l:~uc-:bie ,•,m1lu :or the ::::::ann!f.S te~ted. 
Thu ,~ Jone fy :-.i:::-.:.-:; c:!u;:lic:ate uuly1ll'I on 
ud: ,.m;:!e Jest~ and e:::::npar.n; ~11lt.l 
wttlt :.:e ,.-,:!'!in-lllboratc:;· :::-:"'!".:'is,on 
U•temenu for uc.'l panmetel'. ;xc.111u• of 
the iru:e~nt inc::"!:ue<: imp"'onon in the 
cle!er:iinatton of t.'le VOC c:r.mmt of 
wateroome -:--....alin-;, u t±le -~t ;:,e=~ 
wuer ~Sft"S. =ssut"l!":I :,al"!lr::eters far 
-..a1eri:x,~ ccan.-:;, are modui~ bv t.lie 
1;:i~~te coclic.:nc.! nm1n bu~·"'" 
b-e-fwe~•I..OOMllOry ;J?'l!!elion u-,,eml!:7f! . 

4.Z Am1Mi0tl ~llion Statements. The 
~--:..oo.:SIQT"f md ber..e<!lll-lsbontory 
~ion ,1o1teffll"'ll'I '"° ll'!Y'Ml ~ow, 

........... --
.,_ - ~ w:. 1.$ :r:, ···- ,.1 Jd "'-
,._ QQr'Mll'W.. ,..._ ___ U ~ ...... _ 7.j ;r:::s. ... 
=--, _,_ ____ o.a:, 'QJ--·· ~'i'-

4 . .3 S..m;:iie Anaiy~i C.-11ma. ?or w. znd 
w_ = d-a;,lic.at"' anaiy,w,,e unnl t.~ 
difference bet....,un the ""Cl ni11es :n • M4 is 
lu.a than or 1'0:IV.ai to the ..,,thin-leoontCl""I 
~·i® 11a1~ment for tr.al ;µlrt~!!1'. rQr a. 
run duclic.:au• U\aiv~ antil &.ac:!I v•ll.l<! in a 
Mt dl!'n.atn frcim tl!e !:C1!•n of !be Mi o-. no 
::iore :..':an :..':e w1tlun-lab0t"SIOl'Y ;,rr.-~;_ 
sta1~ent. tr .1C,et W'fff'll anempt.s it is 

conclud4l'ci !Jo.at I.bl!' AS':"'M ~'I.II'!' c:arm01 
be 11..d fot ea 1~ 00,11~ ""th t."ie 
ntabil~ within-la.00f'9CO!j' ;:irec:1ion. I.he 
A,i::luni•trat« wiU •-~101ilry !Of' 
;:,rovicli~ the ~ury proa,ch.:t"e,J for 
lT'ri•tzuc the method or pre,::aioa st.atl!!l'le,t:1 
11!)0n WT!t'lr.l :"!!'qU6Ct to: O irec':t::,r. E211 """' 
Siancl.uda uid E'..~~ Di~ n,m..,J) 
Offic.2! a{ 1-..i.r Q,,ialiry Phicni.."?; &nc:l S1..arld.ard-s. 
l'.S. Env;:,:mmenral ?,,:itt!!:non ~
i:i-te!& Tli.ut~e Pva. Nm-n, Caronna 
::r."'! 1. 

-4. 4 ~ !,.i.rtit C..lca.l.ati,:,ns for 
W iCe~ C;).eCJl'.,.:i. a,.-,d c,:i ~ be~
!AOOl"lllt01"y ~en fl.ll~t:1. c::aic:::u.1e tt-... 
ctinlidel\CI' limit.a /ar w•te~ =--~• u 
/oilowe: 

To c:.alCl.l.wle the lawff 00n.t'ld.mol ltmit. 
tul:lcnct !:be l!)!)roi:,riat.t berwotefl.:..boral.Clf1 
prK1aion value !rem I.be r0u.rund rae:1n 
.,.fue far th.iii i:,ian=etl'I'. To ~If the 
~ ecaAde!'lor !t.::tt. add the &!)l"l""i)ira, e 
°"""'"'"·l.abora10,., pl"l!'dsion ,._.1- LO tb4 
=-e-.1.1m 11'19oaA value(~ t.b.11 ~,am.ler. For 
w. and 0,. 11.c !he !c1llnll'I' =~ liffllta. 
1114 !or w ... u,e t.b,e 11?'!)0!!!' am.iSdomc:e limit. 
!eca1:1:111t V, ia c::alc-.:.L.atll'd. thC"f la 110 
1ciju1t:nent fot tlw ,-l'llme1er. 

& C.;Jt:.JioUCM 
5.1 N,o:n.aq- Vol..a ti.le Maine,. 
1.1.1 SolVffll--oo,Qa C...t:l~ 

w,-w. Zq.U-Z 
;,.°}.el"!.': 

W • .. Weipt fncio.a nonac.::ie-oi.:s TOl,.itil<" 
:natter. r I 6. 

s.1.:. Watt'rbor:-:oe C..atJn;:,. 
'N.,.'t-1.-W. E4. ~ 

S.Z W,iiv,t 1:-:tc:.:aa solw:1. 

W,aI-W. ~-!"-'I 
'Hh= w,.W~ight 1oit~. 1,/1,. 

o.l ?:-ovi,ionsl Me!'hod Tt"!I i~ '•vic<ile 
Coctenr of ~,::11.1. AvaiLaole from: Cla1rm.an. 
(:Qffl.-r.it:.,e :::l-t ac ?:uni ;i::;i it.i!J1ted 
C...a=--i• ind '.l,fa1e:i•is. A~t''MC.-n So<:iAtv tC"t 
Te.tin~ utci M.atm<1b. !916 Raoe S~t. · 
?!!1i.a~ip!::i._ ~..:1syl·uma 1sna:l. AS™ 
~at1c::D::ie.-n.. 

!.: ~arxiud Met.liod ,::( ie:st ~ Der..lir:y 
of ?9t::t. v.rc:.s.'t. ~- md. :t,:!.are<l 
~ ln: ~ &o.-. o( AST'..! Sn:ldaf'd:s. 
?~n r!. ?'itlolod.eblua. P..c::-~v~ •. .1,57}.i 

c...,c.ac.::::i a t•r.r.n 1S6l. 
~.:l· Stand.a.rd M.ethcd ,:ii -:--:.it for w.i.u \:: 

Water itodt..ic::bM ~ by Di::-ed ~:ion 
mta • C,H C:i.roa:lat~ AvlLiJ.able f:-ern: 
c:::at:"::lall. C=~ 0-1 on hint ,nd 
Relate<: Coacr.:;:, acd M.aterill.l.J. Az:ler.c.ta 
5-lc:a!y (cu iasu.:::s and Mater.ais. ts1a it.c..e 
Str.e•. ?!uladeiphi.a. ?-ffl.iuyivuu.a lll!OO.. 
ASTIA ~~auon iJ J-;"':l:?-;,;, 

e.~ ?l-:,v,sicnal Me!.:Od o( T :st Water :.::i 
?11:11 or Rela~ ~~ ;iy ::-:e ~ Flscu 
Titntion .i..etbod. Avui.aci-e a= C:-:a.t.r:::a.o. 
C..mmtt"'.e-e 0-1 ca ?-unt u:.d Rei.ated 
C..atir.;-:i u:d Ma<eT'!als. A=::er.an 5::,c::,iry i:T' 
iNltI13 a04 M.autr-..als. 15116 R.a,:a 5~1. 
?hliadel;:.l:..i-1. ?u::~•y!vuli.11 nncc. 
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,....tbod ::s-6...ttm:::i::atioi:1 ai":'ocal c
N~~ Oro.,a.mc t-iaiOM ... c....:i:olS "T 

I •• -1.p;:ii=bility ar:d ?':-ir:.c;:ie 

1.: A;:r;,i:ic:ioiiir_,. ~i, ;::et!lod 2i:r;,ii~ 'JO 

~~e :te:ar..:.~oent oi ·,oi•riie ~ar-..!~ 
c::u::i1=0unda {VOC] u t'Ot.al -;,a•eou• 
nc=ethane cr;snia (TC;',(1,,iQ) u cs~ i:a 
i'l= emisaicn,. ~snic ~r.:ei.!ate ::an~ 
-.,,J,l i.-itfflef'e Mt!: tl:e tr.aly-!11 111d tilt:T'!!!icl"!. 
ift ,cm,e c:ue. •n in-ttadt ;,•rrtC".iiate ait~ ia 
~ nis a,,it.hod i• ooc tbe -ly ~thod 
th.at .a~iet to~ ,_e,run!01•1,et1f ci 'i'C."'.MO. 
C:ma. ~scic.i. :and ct.iloer ;:nc:tlcai,oH cf 
,o...:. tzol~ =--ey !!U&.e cth~ ~f :-:,i,ihods 
mcf"l' dn,nio!.e (,:x, ~HW"ll"~ 'ICC of Ce'l"!llln 

,muent st.~sl:'lt. ?1-o~r tud:pnent ,.. , ~u,~d 
in deter:nir.i~ !he ::est .zpphc:il:lii: voe tesl 
methcxi. Fer e:ur:::ple. dr,,endi::; upon th" 
moie,:-.:Ju -~.,t 0£ ll1e C'l"J•nics in the 
tifllJtffll atr:11r.:. a tot.ally autOffl.ateti 1em1-
<:z:lftti.nuous acnm11d:t.an" c~anie (NMO! 
an&l}":.et lntm.ce,:I dired!y to the ICU!"ee 

m.ay yie;d a=rste resulu. This 1p;:1"0aeh hn 
the 1dv,u:ta~e o{ ;m,vi~ !:!ntH1on data 
1r.ni~t:i:luou-cly oY'l!I" sn e:xteond,:,d Mm<!' 
p,er.cd. 

Oir'l.'d messul"'efflt!!rt o! an efl'Juimt with a 
~me kmi:.sti.on de1ec1or (YiI)J 1n.iy::~ ma'I' 
be •PP""l)ri.ate Wit.Ii pria1' c.'i.anicten::.arioc, of 
the ~· aa•-um and ,:ncwi~ t.!:at t.'ie 
deteoc::01' l"!!'ll)Ollda ;,re,cii.cuo!y 10 t.be ~anie 
e.:im;,c,cmda in the ,c-ear.:i. I! preent. met..lt•c,.. 
will. a( o:iu..-w. d.o ot cceuure,:l., lzt pM1et1ce. 

the rm c.:an ot 1~iied ltl the det=1na11cn 
o{ tho! l!'IH& ccnomestict1 of :.n. total 
aol«:u.iar 1r::-uc::::un cf tbe ~!l.n.i.c: emiaaionol 
1%1".der I.Ii« !oilo~n~ lli::.ite-d c::nd:ltiona: (1 ! 
'Hhen oniy one ccmJX)t::1d ia J:noWff to ~i:st: 
(.:J wile."! the O~S.a.iC C::lfflpour!CJI consiat cf 
only by~ and carbon: (3) whe!"'!' t.h• 
NiaO'le "?'fl'Cl!'CI&~ oi t!l<t CCffll)Oiind• i" 
known or can be deter.:tined. an<i tb-e F!D 
l"fti:,cnw tot.lie=~ i.a known-: (~J 
..,hen I ccnaiatent ::mxtl.11'!! of c:impound-a 
e:xi1t:1 bei01"e ,nd &~et emissica ==l snd 
only the r!iauv,r c::::Jmantnuon:s U'l! to bi' 
-ltd: or (:Sl whel'l' the Fm an 1::,.
cal.ibrated &!111nst mau 1tand.arda of :h" 
ccm~ounia emitt.ad (sclvoent eminkms. !or 
eiaml)iet. 

A.llcthef ,umi:J.e of th• us• ci • dtred Fi!l 
la •• • sc:unir~ l?lethod. Jf t.'l.el'"l' !:s enou¢ 
in!Offl'lari~ 1vul.able to provit:U! I !'OU.in 
es:mnst• o{ th,i sna.!Y'=!'f' ,c:,;-.u-ac-y. C,,eo F1D 
mal)-:ff an be 'Ued ta d,wter.:-iim- t.l:!e VCC 
ccntt!l'lt of a.n a::11:.iar:11c::11ri::'e-d ~ -m 
With • sw:ndoent ~11:1' too ac::::aunt far 
p,osl1ble mac::'lffllc:in. dle di?'IPd i"lD c::al'I b. • 
-sulu.l loci to ootm tb<t dn~ M!"3\l!ls 
11nt.!loirt orntly enc: dt>te·:·1Tn:Mtion. 

la llt:a tiONI wnff'!f a q1:1aiita ~ I 
qUlfflritaave m.alyfls d m etnu.rnf 1u-e!lm ia 
dam,d ot ~ired. a gn c::rcmatog-:-.1phic
;m 1ya1em may 1pply. Ho'M!V~. for so~ 
tmittl~ !lUl:01!:"!lU!I or-;smc::. t.l:!11! time- and 
tx;,,.m• a{ t.1:!i, .ll)l)l"C&C ..;u °" f=.id,oi .. 

U Pnnc;,le. Al:I a:m:ssion Kmpi<!' is 
,.;thdra-wa a-:ir:: <!1• st.ac:lt al a c::>nsra::t nt( 
~ a cililled ~s.111e trsp by m"n' 
a{ an ..,.c:u.aled SJampl• tllnk. TC.¾'MO al"I" 

dater.:ti.ced by ==b~ !.±le ~y1ic:::al 
!'l!'S"IU11 00t•i12ed frcm a:rd~deflt 1naly
oi t.l:e =dffl.S4Ut C'll!l and sample tar.ir, 
f:rac:.ioca. Aftff t-11.!:1;:li."1; ia ~ed. th" 
crgamc e:,ntimu oi the ecnc!'ll!ls.11llt tr.a;, al"!!' 

axi<U.wd to carban dxr:,tide {CO.} w~ich is 
,;,:.anutati"'!ly e:,U,.,:u1<:2 iA an •w..csa:~ 
v-l: t."len , ~cm-o{ th<!' CO. i, ~u~ 113 

::,rt.l\ane (C-i.) &net ::iesau.-e,:l ::y -1 F!!:l. ~ 
o:-;Jnic c:rnu:nt oi :.'u1 s.ampi-1 ~ion 
ooile~~ in the i•r.::plin; tanil :.:a mesaut"t'S:i cry 
1::jec:t."l; s ;:>ar1:-cn Into II gaa 
c:.~ca~12hic: (CC'l column la .adli""'I! 
:~-;:ant.ion o{ :.:ie n0:---:iei:r;:1ne ~ani.::i :l"C-:::! 
c..zrwoa r.::onc~e (CO}. CC, md Q-1.; th• 
:on.-:,.aihatN! onllnia [NMOl &I'!! a:,:idi::.ied to 
CO.. ~ucad lo C-L. 111d :::11uu.-,,d by a F'!O. 
ln t.li:i =.an.t1ar. th• v.nao!a rnoon.w cf oe 
!-,D USOC:.11.ad -.,, tll dill" Sl"ftl I :y;,,es ci 
0?1-lni~ ill tli.c:!l..,ated. 

z. .~p;::::r::t:a 

The sampii~ sy,te!'!X c.::,n:aisu ol a 
condens.te tra12, /low c:intr.il 1y•t11c::. uid 
t.mpie tw (F~ t). n. &n.alyti,c.u 1yauci 
c:.111i1t.1 cf two ::i.ajor sul>tysteCI: ui 

oxidation ,y1tem Cot the rae::iv,uoy and 
conditioai~ cf the c:.ndetU.ate a-ti, c::int11::t.J 
ind , :-,?,(Q an.aly:sr. Th• :-.'MO .an•iyur i.a .a 
CC w,th bac~11u.b. c..zp.abii:ty (or 1't'"MO 
anair,ia and ia equipp<KI .,.,,tJl .ui o:xidatia!l 
c:at•lpt. .-e-duction ca1.aly1t. .i.nd Fm. (Fi.gw-es 
% ind J an i0em.aUc:s o{ 1 rypu:.a, ~'MO 
1.o.aly-:11r.) The sy,tem {or t.'le ritCQVff'Y uid 
c:,ndlucni~ ci th• ~snic::s c.ipru.'"IMi La :.l1e 
c=nder.uce tn;, e:insiar..a o{ a l!HI JOU.--c& 

oxidation cataiyst. ooadi.1penlve !.runred 
(l\'uat] analy-,..er Utd .u:i l:11e=edi.a<.1t 
e:illecuan veuel (r~ 1 i.a " Jd.am.at:11: ::,( • 
t;-;:iicai 1ystem.j iC~<MO aam::w-~ e,:ru.ipa:umt 
c:an be c0n1t:rt1c?ed a-:im ===ailr 
.avaiiabl• -:::im;onent:a aad ct1mtx1nanu 
f::iancated i.-i a mac:una snap. :fMO 
.i.na.1)'%:n .an, avuJ.abia C::ll?'.i:c.er-::aily or= 
be c:,mc-.u::ed :roc:i .av:ailabl• c::::J~l.:I by 
1 cpu!ilied i.:ut"l1.::tent Li.boratory. 

%. t Sampli..-i:;, Th11 foilo~ ..quipmaac l.a 
~uited: 

%.l.l ?rcbe. l.Z·mc CO (¼•in.l 1tai.clna 
steel tubin-;. 

%.t..:! Conderu:ate Trao. Conatl'Uc:led oi :1a 
1tatn.ieu ste.!l: c::inau-.:ction det.ailt cf a 
su,t.ble trap an snown in F"i.;u.nt S. 

Z.1.J Fiow Shut-off Valve. St.a.u:.ieA it.Ni 
c::ntrol v11l\·11 Cot itutin:i 1.ad uopp,n.g 
'411:pie /low. 

Z.1.f Flow Contr.:>I Sy11em. Any sy1uim 
cap11blc ol :::•ill~ t.,e ,.ac;,~ nt.11 l0 
,..ttJI:a :10 per.:!nt cf the seieded ilow rac. 
(50 to 100 c.:;,/= ran:gej. 

Z.1.-' 1/aC".:w:i c ••. C,11.3., {Cl' 
ccorutcri~ the v.ac::u.m oi tll• sample t.an.\r; 
dwir.:g !es& d:ltcl:a md samp~ 

:.1.a Sample T ink. S1.a.u:.leu at.ni c:
.alwninum tank ,.,,!.!I a vciwna o{ -t to a Utan. 
equip~ with a 11.ainlesa ste,ii (=ale quic:x 
eonne-=: for uwmbly to the wmpl,t tr:l.iA .aD.d 
ilnaiync:::ai syst!:::. 

:.:.; Mer.:-.:ry Manr,cetet'. !.!-tube 
mff'C'..ry manometer ap.aol• a{ ::t:slN.'°iq 
pn-~'4W"I! to ,..,thin l = l-'~ \:I t:111 o-.o:i = 
r-,n;e. 

%.1.3 Vacuum -?l.tm!l, C.pabla o{ 
e\·;icu.111n,g :.:i ui .bsclute prusun o{ lll = 
Hg. 

U At11iy1ia. The :oilc~ equipment ~ 
reqwred: 

Ul Condensate ReQv-ef"7' u:d 
C.:nditioni~ Ap;,aratua. An .;:rpar:aN.a [~ 
r,o,,.:::iHri~ and c:au.iyually ox.I~ th.a 
condens.ue :n;:r e:intanu l.1 r,qu.lnd.. ?lgun, -t 

1a • scer:u1tic o( 1r.u:.:i a 1~11u::. T'll• .an.alyat 
::uu ciemon.i:nts !)riot to iNwu 11.M :.,.11 t.::, 
iln.i:) :ic..l 1ys1em i.a <2pAoie o{ ;::-:le<!'!' 
ax,C:.na:: and rec!lve:-y. ~• a~_:i"c. ~= 
~:ton -5. 1. T'h~ i::Jndensace :-:c:::very .i..~ 

c~nc.iuoni:12 .1;1~.1rstu1 c!lrui,u oi ~~
foUowing :najar e::m?(lnen:s. 

:.;.1.1 Hest Sau..-el! .. .\, hut :cu.-es 
:·u.f'!"':.c.Z!!nt t.a ~eat t."'l~ co:u:ieni•ta ~Q 

(,nc:iuciin.; ;,rob<,j to • t:~9<:t.itu."":! wi::en t.!a.a 
!.rap t!lms • .. dwl 1e,:t·· c::,!or. ,-\ 1y1tl!ffl un:::z 
both l ~ tar"'-': W UI 11.c::-:c: :u!f!.,_ 
type r..:.r::ac:::t i:a ~=•12dad. 

:.~1.: Oxtd.ac:tca C.t:iT1t. A at.1iy,t 
sy,teo c.ipable cf :nee~ tl::• c:at.siy-st 
afficiirnc:-/ ,:o:ten.a of Q.1.a :2tJ::od ( 1e<:::0:: 
5.1.:l. Addanciu.m I o{ t.!:.i.a :::etl:oci lilu , 
e:it.zly:st ay1t::m fou..-:d :a O<!l ic::::pt.sble. 

:.Z..l.3 Wattt 'ira12-Any Iw-i,r-ool 
::0iu1.:.-, t::s;, cal)&ble oi ncovt:::.; =i1t'.u-!t 

fr:::m th.a JU ltr"ea.::z. 
:.Z..1.6 N'OCR O.tec:tor. A deteetor capable 

0£ i.ncilcstin.3 CO. e==tratlc12 ln th• ::sro to 
t p.!rel!:tt r111411. Thia dateelM ta raquind fot 
::ionitor .. -i.i the p:-0~2• of c:,mb1:.auc:: of :be 
of1ar.ic c::,::i;,ow:d..s f:-oin the -:ond:~ala t::'z.,. 

:.::.: . .s ~stU."'e Re,;-.iiatcr. Sw.alau sta-ei 
ae-ecla v11lvt 1'1!<;1..1.ind to a1alntai.a :.ie ~ 
ct1nr:iltiomn; system at .a rut&: ccmt.a.nt 
;,ttuun. 

:..:.1.e !nt=edi.ate CJUeetlon v~u.~L 
Stainle~• ate-el ar s.iu...-ti::w:::i coilec:i011 v""'" 
equ1ppeti Mth .a fem.ale <;welt c:iMec. ia..r..lc;; 
M::l nccinai volu.-:ies i.a tha t :a 4 l.:ll!'l' =iS 
art =l:'.mendsd. 

z..z.:.7 Me~ M.!Ulometer. U-ruo« 
==..:.--y :::anometer c.1p.abie of :ea.1ur~ 
i)r'l!:13W'll !Q w,t.'t.t.::i 1 = r'-=1 \:I tl::11 0-..::0 = 
ru•..-;e. 

Ul.3 Gaa Pi.:."1:ien. C.u ;:,ur:.flc.adcn 
1y11em.1 sufficient to a:ialntam CO. and 
or;amc i.::1;,u.rities i.:1 tl:eo arr:,e: ~-h .'.'nd 
1u.x.iliary oxygen at I level ci ;~• '.!lllll iO 
;,~m (may not b<t ~ui.~d dependi.n.; :n 
c;u.ality of c-;linder gue:11 u.,edl . 

:.:.: • NMO Analr,:er. Seo.1..:::ntir:uo1.1.3 
C~iF"..O an.al;-:=r cap,ola of: (1 l ,apar:ir.~ 
CO. CCh. and C-t. a-:im ooametl:.ane o:-; amc 
c:,mpcund.s. (Zl l""?<lU~ :!la CO. to C-t. .a.nd 
c;uannfyt.r.; u C-t. u:d (3) oxidi:::.::; tt• 
aonmetl:ane Cr'\l'&n.ic: ~i::;ou.nc:u to CO-. 
.-e-duci.~ the CO, to C-t. .i.nd qu.antl..~ u 
C."-i.. 'ihe anal:rat mu.at de=nsa"'.ate pnc:- ta 
i.nit1al UH t:at the an.a!y-..er ia c::ipable al 
;roper ,epancoti. o.x.1datici:. M!d11c:-..ion. u:d 
:neHu.-ac:ent ( ,eetioa s.:i. 'iha an.al y-i:l!!' 

c::n1iat1 ol the fcllcwin3 c.ajor ccc::pone.nt;s: 
U:.1 Oxidu1oa C.taiy1t. A cata!y1t 

~·1tec c:ipabla oi :tl!i!ti:l; t!la c:it,lyst 
tfficiency c::teria oi tJ:u.s .::et.!!od ( uc::lon 
lllJ. A~d= I of tl:.is method Usu .a 
c:it.alyst 1yttem {ow:d :o be aa:eptabl.4. 

• ~ ~: Retfue:ioi:: C.11ly1t. A cataly11 
1y11em capable o{ :ne,itt.~ :!:e :.SC!lyi.1 
efficenc:7 c:::il1tria oi t.h!.a :::adtoci ( 1r-i:::on 
S...:.:J. Add.andu.-:i I o{ t."-iJ oatnl'!d !iHa ~ 
c:.ualyst sy'lte::i rou:ad to b<, .1c:::J19tat:!:,. 

:...:..:.J Sel)ar:s ti012 C-Ji =(, ). : a.a 
c::remar~;,itic c:llu=(sl e:ip.abl .. o{ 
1.ap.antir-3 co. c~ and a-z .. :.-oc: s~o 
coai;:cur.a u damonscntll<i ac:::..-rdi:n.; tc the 
:,roc::edu:zs est.abliahad in t.'us c:111!.hoci 
[section .U..SJ. Addenduc I oi t.l:ia m11-cnoci 
li.111 .1 c:,iw::m fcW1ci to be •=;iubie. 

uz., S&ml)le 1niedon Syste:::i. A CC 
1am;iie injec:.ica vaiv.w fitta-d w,t!:i a 1-11=la 
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!009 pro!)eriy 1i:ad ta 1.::tariac:a ,.,;tJ: t:l!I 
SMO inalr...:tr {1 = !009 ~=-n<iJtd). 

!.:..:.J F'!D. A :'TD :::Nti:::.t t.!1• !cilo-u:i:c 
r;,ec:."iQCC.CS La l"lt<;W..-::ci. 

:.:.:..s.1 ~&rity. A Iinur ~!)<lr..1a {: 
5<:;J over t.::11 o;ie:-:t!.-:.; ~.;e u ce:::on;~t~ 
!)y tr.a ;,roaduna eslaoiiaj,'f'i U'I wcu01:t 5..:..:. 

z..:..:..s..: Ratlil'. Signal 1ttenuators ,l!.:a.l.l 
~ :vail,ole 10 ;:roduca .a :::u:.:;:;:= iir;n.al 
r""J'On,_. oi 10 ;,<rl""---nt oi full ial.t for z i'.ill 
1,:3ie ~r.;, af 10 to ~ ppm Q-'_ 

:.l.UI C..ta R~ Sy•C•c. A::.al01 
nr.i, c:::ut MIC::lt':iar <:rr ~Ul !.:::tin-;rsaoa 
tystin:: e,,c::1)-&cbl• W1t:I tll• ;!I) !or 
j)<l'l"!:!.tnentl y ~ Q&' 1.C.al yt:c.al :-.rtulLL 
~ Sarocater. Mar::-.:r.,. anaroid. -~ 

ouer buomete!' e.a;iai:ila o{ ::::usu.nr.:; 
-ac:::oai,hertc ;:nsaun to w1t.'ti.n t = J-l..;. 

:.:.t 11::=ocater. ~;:abl, o{ :::insun.t:ll 
!.1:At labontol'"f ui:::i;,r.acu., W1thin t"C. 

U.S Vac:-.iu::i ?-=;,. ~pable o{ 
..,,c:".ut!n3 to m aba<Jluta p~HUN' 0£ to = 
Hi, 

:..:.4 S~ (Zl. 10 i.rJ and lo:J ,Ill liquid 
!n~c::ion Jyr'~es. . 

:.:..;, Uqu.id Sacple I:1jec:loa Unit. :ns SS 
U-~ia ciltl!d wit!: a Tulon ln1ee::oa u'?f'..im. 

-F~6. 

:..~~~nu 
l.l Slmp~ C."'!Uhed dry ia i.1 1"'e<Cjui.-ed 

i':l.lr'.Jli a.amp~ 
:.z Anaiy11a. 
U.l NMO A.'l.al,-:u. '!':la followin; ;µus 

an n~ded: 
,.:.:..1 ~er C.a. Zaro v,id1t 3ss 

e::int.a.ining lest th.ui 1 ;,pm C. Adc:enaum [ o{ 
:::, :::iet.hoci li.111 i c:u:"!er 3u iou.z:d :o b• 
ac..~t.abia. 

l.Z..l.l F'UJ1l C.u. P..:.., !:yd::::gen. 
ecntau:un; !eu th.an 1 ~c C. 

3.Z..l..l C;imbuation C,11. ~ro ~ci• air e: 
oxygen u l"e1:lUi.~d by tlla datee:or. 

l.Z..: Condensate Rae::rvf'ry ind 
C;indiuorur~ Apparatus. 

l..:.:.! ~e: C,1.1.. Flve ::,er--:::1 C. U'I N., 
c:,ntai.'li.~ !au t.!:a.i 1 ppm C. 
3~ Au.xili.uy Q1y1en. Zaro grade 

o:xygm c::rnt.:.i.~ !en t.':an 1 ;,i,m C. 
:.uJ Hexane. ACS ~da. fc:- liquid 

injeetion. 
l~i Toluen~ AC 3?11de. for !lqu.ic: 

injection. 
l..l C.Wbntion. For ail calibration gues. 

tha c.anuia.c::u.~r ::::ust ==end i 
c:i.a.xi:::lum 1ilei! life {or ,ac c:-1li.nder (i.e~ thit 
length oi :i:::I• tl:te gu concant:2tion i1 not 
,xi,ec:ted to c.'u.r.:;e ::::onr thaJ: = 5 pe::-ant 
f:-cm Its artifled v.iuej. i'l:a date a{ gaa 
cy!mde: ;ire,antion. e:r.ified oi-ganic 
c:onc:ancntion and ~=endd ::::axim!:m 
shftl! li!a cuat b,e ailhl!d ta uc: C:-/lindl!t' 
bofjor,p tltipment from the gu manuI .. cnl.n?t to 
thao buyer. i'l:e (ollowin; c.:ilibl"3tion gau.a anr 
l'lquired. 

Ul Oxidation C.1aly11 ::n'ii:ienc:y Clea 
C&J.ibnn= G.u.. Cu a:ixtu.'"'f 1tar.dard w,1!1 
coau,n.aj c:::icimtntlcc o{ ! i:,a=t ca~ = air. 

3.....: F!.ama lczti.::ltion Oetedor U:les.riry 
U1d Nonmtttb.Llle Or;1:w: ~libntion C.ucs 
(lJ. C4S cutu."IP stimdar::i.s wit.ii nomin.a.i 
l)i'OJlan• i::oncanintions oi ::0 ;,pc. :::0 pim::. 
uid XD3 PP=- L: ur. 

1..3.l c.ui:lon Oloxida ulibntic= C.uAK 
(l). C.... cw:n:., 11:u:dar.is wtt.li =in.al cc. 

oonc.::nt:rsdoM c! 5'J pi:,m. !a:IJ ;:p:::. And t 
;i,er.:ent. ti: ur. Notr. :Qtnl /'.1,.,Q !a.• than 1 
;,i= ~'.Un'i (o~ t :,.rc:nt i:ni.:l:r..itt. 

l.J.4 ,'-1-:-.;Q ."J:1,iY-:"" S~ 1tet:: C1:aci 
C.libr,tio:, C..,et (~J. 

tJ. t.! ?r: ~a~a Mix:-....""!. C4& :,.ix:Ul"W 
rtanci.:ud c.::n1o1tn1..-i.; (nocru.miiJ SO ppm CO. 50 
?Pm CL. % ';)<r.":ant CO., .nci .:o ?PC C...'-!.. 
;:r,,;,ar,,d i.n iit. . 

!.J.~.: Httx.anB. Cu :nixtu....,. l:.11d..ard 
c=t...ni."\i (:ioaur.ai) !iO ;:;ic :iau11B In ,m. 

ULJ Tall:ie!.. C.... ~ sta.cd.ar.:I 
11:10 wni:-4 ( ocmm.al] ::0 ;,;:o ~ b •ir. 

U-4.4 .).t«c.::.&.ool. C... :::itx---e ft.l.Cd..ard 
cc:c~ (na::ti::!.all ~OJ p-;m, ~ol ::, az::. 

4. ~ 

'-1 s..c:;,~. 
4.1.l S&m;:lr iuu ?vllC!taciaa 1?14 !...ru 

Qll!'dt. ~the: ta thr !.aborator,o Cl' i:: in. a.id. 
r,~t:e Iha, ~le wik to 10 = Hi 
abololute ~ Qf' 1 .... (n:i.-eirttr!!<l by 1 

:::ier.:my U-iube :u&nCltlleterJ tl!C!'I leu cl:ecl: 
!b-a r.am;:I• wik by iaolatin; the w:.I: :rotn 
toe vac::ium :,=a a.ad &.i.I~ th• w:.I: = c:lt 
I-er 10 '!!licutK. n.e ta.al is Ac::r;,tabht lf ::o 
~ !.:: w:.I: n= i.a cot~ 

'-l..% s.m-;,l• n-.m At-=ciy. J,ut ;:-no, '= 
.-cly, :::euun Lb. w:.I: n= u.w::.c. 
=-ri:=y !J-rao. =-tar. RlK:Crd tl:a 
va-.= (l'J. t.!:tt u::bir-t t.e::u,,inn:r~ ('T.]. 
U1d t:111 b...-.:,ml!fflc !)?"l!UU:,, (P.1 al tl:.!a time. 
A.aaurin:4 '..la! !.:la !low t.but-od' YOllV"lt LI i::l Lb. 
~ po9it:101:. ~le t!l• -=:p~ 
ty'IIUrm u 1howa i::I 7'~ l. l.c:::l«rM th<t 
amde?Ualll! ':r!II) body !n e"f ic::r !O wtt=.u:I :.J 
or ~ = a{ the point ~- u:.. \llJ4t tub. )oiu 
t:)lf tnp body. 

4.!.l. ~!nit !.au Clea. ,-\ ::,-t'!HI !,ru 
c::aclr: i.a 1'9'ql,1.i."'Ki. Mu :l::a ia.m;,li::i:4 =-am i.a 
u'M'l:lbled. l"!!C0rd t::e w:.i -.,,u::::um u 
l.cdicat~ '::rt th.. v.a:::m g,s~ Wttit I 

::i.l::.:::1um ;:,enod a{ to CU!lui" .J..nd n-cilea 
~ i!lc!iat.a.i v•c:ium. :1 t.:ie n= a.at ::ot 
d::u:i.,-d. th2 ;:,ol"tica oi ute MU:::;li.u:.; t::'21!1 
:.il::ld :.Ile 1l:11:it-od' "'•iv,r does ::at la.a.It .u:d ia 
=side:-ed 1=;,t.woi2. io oea th• C"O'l:t 
;:crt:o:: of thtr 14.tllJ'li.n; ::"2.i.Q. &U'lll"!I that Ott 
jl:-OOlt :;:, Ls ti:;,atly pl~,:tl Uld t:le!! Op,!ll the 
~;,le ln.f..a aow 1but-o-B' v.i1"1!. Allow the 
s.aci,l11 train to sit (or a minimum p,mod ai 10 
:::iaut2s. i'l:a !ult cl:~...x ia •a:,rptaole ii :io 
ru1bl11 d:!ange !.a tl:z rw vac:-.J= ga~ 
or==. Rac::ord !.be pr!!!Nt !cu nt11 (=/H; 
;,,e-r to rni:lutHJ. At tbe cm:ai,leaoa of t!le !1tu 
d:!.e-ci: ;>mod. ,;Jo,w !.!:At s.uni,le aaw s.hut-od' 
Ya.Ive. 

4.l.~. S.UCi,le ~ Ope:-,ido:. ?.ace the 
prob. Into the sue: 1130 that !!le prob. I.a 
~ciu:ular IQ thtr di."'e'Ct100 ai It.lei 3'11• 
t!ow: loate tJ:.a l'l"O°" ti'? •t , 1~11 
!)l'!!Mlected j)OUlt. !! a F'O°" ext!!"'...aioa wluQ 
will :iot ~ m.ly:ed u l)Aln o{ th.. 
c:mdensat-, i:,,p i:1 botf::J iued. .au,:n tbat at 
14.itt a 15 = -=!or: oi :.:a J::"lO. wil.ic::I will 
b« 'Ul.llyt..--rl Mth lb. trap \1 l:::I the ctaa 
ti!l:;.,,:t. For ,uw J:i.Yi:c.; a o~u:lv• st.at!c 
prna=., UWllff that tJ:.a M.Cl)le ~ I.a 
IUil"!deatJy Maled t.o p!'TYC1 ur m-lHlc~ 
u=:::d t!:a ir.e:::e. a.ea :hJt dr-/ ica 1-1 .u:.d 
aGd i<:e l! ciec.naary. Rao=rd tb.• cloci t:!m• 
uxi ••mpl• tw :•~ vaC0w:i. Ta~ 
14mp~ oi:,,rn tb.a aow t.bi:t-oi! Ylllvot u:d 
acjuat (I! a~licab!::l t.!:• ==l v-.mr of ::!l.e 
~ ==i 1y,te::1 U&e'tt f.a th• a.a,m;)ia tram; 
in.amt.a.in a i:r:iuwit &w nta (::=!.O~tl 

~--ou;!:011! tJ:.a dur.itioa oI tJ:.a s.:m;,~ 
;:,.l"iod. ;_ =rd t::.e ~u;e -nc:i= u:.:i 
t!oWtca!;;r ,.~ (I.! 1p;,Ucabltil ~, 5-=:::ute 
l:::lt4l"l&ls. s..ioc:: t !QUi a=;,!.. ~ ;:'Ute"!' 

t::.a.o or ~u•il to D« :::.::!.:::= uc-;:i:..""4 ::::::e 
'.l"i;>!C!:ed c ~! iP?llc.=:Cl:, :r..:~ -:£ :.:~ 
:-e-;,.J.i.a dan: md ~- w.r::;:lli:.; wi:n:L :.:U.1 tt::r::a 
~riod \1 r,iad:!ltd or wh.e::i a e,,n1t.2Jlt Jlaw 
:,1., c.u:i =o tar.:;,n- be =i:! .. d.::a<l dud to 
~uc.td u.::i0i• t.uu VGQtl:I. ','foaa t::e 
UC:t'pii.n; !a cc::::-pl,rt~ ~OM !."le UOW 1i:lut-orf 
-....cve a.oo: l'!!'C!Crd ~e a=..al ia.t::t::el' =w md 
r~ .. ,as= l"Md:::::;s. :-i~ u:. ,..:::.;,!in; 
~.., oe n=;,o,d ~~!."lit 
=i:n= umplln; =e (;p,,ai!.,d :.n tl:e 
ai,pi.loaclo/l J'IJO!)art! b.ceua.e I ~.U.I :low 
l"lut an.Id :iot oe ::ai.nta.u::.ed. ~ u 
!cllawc Mar l'<tml7V'I::; ~ ;:-:-,:bf ~ ::.e 
1uci. m:-san t."ie ::Md J.1.i:::tpl• t.a.-u :-cc:: tile 
M::ll)~ :::-ai.a {wit.bout dJ~~ otr..ll!l' 
;:crt:c:a.s at th• s.a::::ipll.'l:J c:-ai.c I u:d = ee1 
a.cot!ltt sample tu..k ta ~ $1U:1pl!.:l.3 :r:i:1. 
?Mo: to actac!:i.--::r t!:-= ::no t.ul.lc to t:ie 
sa.::::;i~ Q-1..i.n. usu., !!:.at the w:.I: n= 
(c:suu.,d 0%l-fil• CJ1 t::e lJ•tuOlt ::UUlac:l<l~j 

1:i.a• ~ l"9C0Td«i on t.~ d.ata f= and ~I 
t:• wik 1:i.a, ~ !eu~ll'd (cn...iteJ. 
Ailer \.!le c.w ta.n.i 1.J tc-::a6ad !.'.:I :.!le s.a.::;:::ie 
tTllia. ;m:x:a,e<1 WI Ill t=ll s.a.r::;,ii:::g Q til Cle 
~ :::i.ni:::= ~ill'.; =..e haa ~ 
aCIIN'dll'd. 

i.!.5 ?-::st 1°flt t..,,u Cea. A I.au d:.e-ci: 
las ~!cir'/ _., ~ ~:w= of 1ac::: ta1t 
r=. Aitu ~pi.u:.; la =i,letad.. =o-t'! t!le 
?")Olt !::le th-e sue: u:d piw; ~ -;,robll ?!;:. 
Open •.!:a c.a.mgi• i::-:tm Q.:,w ti!ut-oa nlv-e 
u:.ci ::io:u:or !:It 1.ampl1t tznJr. v•C".:u::i ~a~e 
fer I p«nod oi :o :i::ut.ea. T.::t: !du .:::ea i, 
,u:c,rpt.tolc U ll0 vu1ci2 cl:~ l!I :.:a~ 
v•c:= ,a~ oc::.-:. i<~ •.::a ;:oat test 
i.tu l"II<• (= r.; ;,a 10 :::i:::1.11 .. J. tI :::a 
sam;,:.:::i tnit: does :.ct ;:ua the ]XIS! leu 
d:eci. invalldatao tha rm or~• a ~~ 
.ac:.e;:iucla to th.e J..d-;~;_.c-:stor t.o adju.at the 
c!at.:a. 

~.l S..c;;la R•covery. After the ;x,,st test 
~ :=1u:.!t :..a c::l:::t;ieted. . .; J.C-n.::.ect t:e 
ooade::ut! :r:0 u tl:e :low ::eter'~ 1y1te= 
u:d ttJ;iltly ... a.1 both rnca oi ~e concie::....1111 
tr-:sp. X<1e-;, the cng pac::ud i!l Cl'"/ ia Wltil :!:e 
samples are ren:..-netl to the LaCQr-atorJ /or 
tnaiyai.t. Reoov-e t.tle Cow :::iete:'-~ 1yste:::i 
Eron:: tbe u.r::ole WI.X. Aruc tile U-ruia 
ca.aoc:iet!!!' tci tba ~ ('-<~? le~.!! o{ 
=1!1:""~ U::e to • -•n;-=l inc: =rd t!::e 
f!.nai t.ank vac-.Jum (P,]; l"!tO:l.-ci ±I! t.a..--u 
tzm;ieratun (TJ ;md baromet::-:c preuu.-e 11 
thi1 t:ime. Obc::a:x:urc:t t.l:i: :::ia.ac::ieter :rem t!le 
t.anlc. Aaau:,i that t!:ie tzst r.m ::i=bc: La· 
J::"ll)el'ly ident!.fid 011 the =de::nte t:'3p 
11'1.i tl:e i.te1i:,le ~•J. 

4..3 C;iade::sata R='vl!l"Y a.cd 
Caa.ditiolli:1:;. ~are t.!:a =d=ata 
l'IIC:V<!:"J' I.Od =dit:iaci:l.i AJr,Ant!U by 
Mtti:lJt t:e c.u:il!!' 4H aow l'UI! a.cd !:.H~ 
t.:I• c:u.aiyit to it.1 opera~ te~cu:re. 
?no:- tD i.::ital ::.se of !l:::r c::cdcute l'flCQ-v~ 

.ui4 o:n:iditio--.J.:; lp;lU'.ltus. l 1y1tr.::i 
p,mor::Ullc.t test :c:11:at b« c:::-..:::-,..c:ed 
-~ to !.!:At p~ est:aolisi:led 1:: 
Mdou S.l a{ tbia :::iet!:oc:l. Afbr su=ur.i.l 
coc-;,ietioa o{ t!le t::itia.l per:o-r--uic:e t:st. :::e 
ry-st em ia !'e\lcil:lfi y ~e<i for 1'1.1::';)i e 
coaditiot:Wl.l a=r'~ to t!le !o!Jo..,;.J:.:J 
i;roai,:iu.,r. 

4.!.l Sy,tem Bl-it .t::1d ~t.a.lf'II 
ZS:ir:::-ey Cl.ec.l:.. ?:ior 10 csd i.=edi.ltely 
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[oU~ t:11.cci:d.ll:ior~ o{ uc:: Mt o{ 
w.c:;,Je '='201. :;r Oll .I daily CIIW (wciCll'Vt!l' 
x:-.:.-s :'~-stJ =due: :!le c.:.m~ jU ~l.l.:.i. ~t 
uu:i c..ta.iy1c t!!:i:=:::::c:"'f tasl 1.a ~bll in 
uc!ions .5.t.l t.nd 5.:...: o{ ~ :::ac:od. Recor-: 
:.bi! earr:er ga, l.r.il~Gl a.ad t .. ,al ~!~ \I i.lu~s. 
B. .ind S... ~=p,1etively. tr the dlufa o{ the 
!.:su c.:i.:::oc ~e =~t. :a:.4.: ~e n.ee:~sArY 
:"!!',lain ,o tb.11 sy~teo. =-eiore ~=d::..~. 

~.J..Z C:lnden:uce il"llo ~a Clcxide 
?-JJ"ge uid S.c:pie T,mi ~atll'.:ac1=. r.ie 
::-St rtll',l in .m.airris l:t lO ~ ele 
x:zi.daa.w II c::'2J:1 oi U:'f c=-. witic:a it :..,, 
.:,::cu.in a.ad ?O i:i=l~-...sfy ~....,sam::.,e t!lt' 
w.c::.pie t.uu.. i'lli.11 ii .a==-:,iisod u (oilowt 
Obtain boti2 t:e J.11.C;ile t.siu md c::nde!lWu~ 
~? .::::::i the !.Mt r.u:i to O<I' Ul&ly::e,:j. $.it ui, 
ca o::rcc!ftls.&te r-=ver"j i.ed Olffldl tioc~ 
appa.nl!US SO t:!.al (:,t Ollme? aow br,,N
~ =denu ta t:'SJ3 boo«•ai, t= ;" a Is. 
bn-nes tllit c:xl~ticc c.at.sly1t. a.::d ls 
,-e::ted :o t!:111 ac::::xrtpl:1!1'1f. Next. art.ac.i the 
CCCC:lllls.lllt ::,p to the .lpi:!U'lltl:S &::d p.acx =· e-sp ill r::-, I=. A.a.au., :l:.st tllit VIIN!!S 

-i.Jo.lA l.l!lSl the ca!le,::::an YftHl amnec::c:i 
.::::m tl:11 .at=~pl:erie v~t ~d ?.be va= 
;,um;, U'! clo....:! ~d tb~ .ar'.:ac::: t:.e a.ampie 
i.au to the syate:::: u ii it Wff'lf the 
::tar.::ied:.ate ccilee::cn ~•ei. ~ec:-rd tb<t 
t&nJr. vac::= Ol!I ?!le !.100M1tcr, d.1t.:a form. 
AuUM! tl:.ac •.J:e :'-i!lIR 1.c..a.lyur indlcat.es a 
uro our;,ut lr,e.l uid Ll::n ,wite:i t.!:111 c.anil!'I' 
:low ~ t.~• =der.J.1t11 trllp: 
il::::lecisteiy 1wite:1 tl:: c.:u-rier ao ... 1:-= .,_t 
t.c ca!lect. To" <:=llC..~H te tr.Ill !"ee::rvff'Y u:d 
c:ar.ditior.i.-1.:; lpparar.11 iaou.id. ::ow Of.! ..,f \ll' 
u u:idicsted in r..:;-.:n a. Mcr .. itor t.he ~;u!R: 
-wOe:1 CO, i• cc !or~e!" 0-ei.::.; ~·••ed C:-:r..:;:": 
!:le rv•te=. J'W"ltc:2 t!:e C..U:,t!f' !low 'kl t.~ai :t 
c:cc:e·~sitl bypaua U:I! =dens.ate ::"!Ip. 
C:lct:::tul! i.ll tl:iJ = =Ill tl:e gu uc::;,ie 
w::i.i. ia ;;resaur".:.ed to a ::io:cw:r.al gau~.,. 
;:r=sau.-e o{ a:x:i = r'..:;. .J..t :::.:a d::e. :.sciate 
:ha t.uu.. vent :::e c.zmer :1aw, and =rd tne 
SAc:pi e t..iu preuu.-e (? .,,). ~e<:r:c 
~resau.-e (?,.J. wd .i:.011:at t=;:,,int= {T .. J. 
Remove tl:e sam;,ie (2JU ~r:: :.!:11 1y1tem. 

U.J Ree..-very oi C:l:d.e:s.at:ir Tnp 
S«m;,le. Oxid.at:icu IUlU ccilee-::on of t±,11 
1,11mple !.ti tl:e =dr.u.atit !:':Ip ia :iow ~•dy 
to~ mm t!le step ju11 =i:ileied !."1 
Metioc '4.J.;...z above. tl:11 sy•tei::i ibould be 
Mt u-p 10 tl:at t!:ie e.uril!'I' flo,., byi,aHe-t tnl' 
cccde::s.ate t:-:ap. byi,a.ua t!:11 o::tidation 
catalyst. .u::d is vented to tll1t u:c:019here. 
Artae:i a.a e-iac:-.ated i.t:tence,:il.ate c=U«!ion 
YftMt to the system ~d tl:C':I rw;tc::: tbe 
c:urler a.o th.at 1t no ...... t!:.rau;l:l tl:11 ox:~ncn 
c.atal~t. Switc th• c.ar.:a ::ti:! vent to 
cc.ll.ec: .and ap,m t:• nlv" to tt:11 ccilec:ion~ 
VflHl: r=cve the r::-, le• fi-oc the ~!:I and 
tbc awttc.:: t.be e.ame::- 11ow ~ tl:• e-.9. 
n. systu:i ,could :iaw be lat <11) to Clpffllll' 
u !lldicated !:,, ?"'~ 9- Ou.~=r oxid.1tion oi 
t:e amdei:Mle- t:'20 Kc:-ole. :o'Cilor d:>t 
1-c'DIR to dater.:::c.e· ween· .ill ttie ,ami,i• l!.a, 
bietm =~ and o:tid!:.l!d (l.::diated by 
mt= to l::..Mil:a• of NDIR i..a.aiy= 0t1q:ut ). 
~ but:i:cJ; tl:11 =dar..s.te tr:113 u:d i::-ob<t 
llri!A & i)?'Oi,.a.t11t tore:. TI:i. t?'ll!) 1ccu.id b. 
ii••ted to I temt'enn:., It ,.,hie= t.!:• !:r:li:, 
~a- a ·duJ.l ~- (.ap-;,l"Ox.i::l.ately !OJ"C]. 
Cm-.nii t.l:e eu!y ,-rt of the -:::'213 "bu.-:: out." 
&<!ju.at t.l:e Qffll!:I' ~d &w:ili.ary ax~ aow 
rates ic Oat Ill c:cna of oxygffl is botir~ !d 
to the c.atai~t syat~ Cr:acr"'.J.ily u:=ea.e tl:e 

!!ow ol a.mu- iH th.-au:ib the tra;,. Al'ttt ~e 
NCIR 1.::d!ata th.at -::est ot tb• OZ'!~C: 

:.a~!!l' :..u b.t-en ;:urled. ;,~e:r t.!::a c:,;, ill 2 

:ru...=na f-..:.r.:a:.c:, {-&l:rq. C...-::d.:uc to !:1!•< t..,e, 
;m::0-<! ...-it:1 1 IO:-t::l or i-oc::e ct.her ;,M<:edu.-,.. 
(~.;;.. elac::-:c,l ~sist.1.llce ::ester). C:lnonue 
tl!.i.11 orocadw-e far 11 !es.at S =.ic-:.i:es 111.=- t.'ie 
:½'DC'! :as returned to 'Jasel:!ne. :-e:::ove "':l' 
~~., :-Ctn that ~•o ~ut .:oa~t:e ·.!:~ -:.:sr:-:e~ 
!kiw •.:=til l.!ie u:it...~•dl.a le ccilitetian T1!'1sel 
i.a jll'l!'1au.rl:ed to .a ;a~-e ;::-en= oi ac:o mr.: 
1-'..; {r:ooinan. 'Nber. t.i• ve,..,.j ~ ?""-w:s.nr--aci 
nnt t.:.. c:.al"l"!llr, :.a-.n a.id ~ :.:.a E:.aJ 
int.zr.:-.-di..tll! ce,il...:::c.a vu-i ~ ;;i,; u 
.... il u :.:s ouc:c::,ec-.; ,.... ... i:., f?~ ~1c.111 

~~ntu.-r (7.J. i.ed ~en ,,.._i 
TOl:..c:11 (V ,}. 

~-• Al::.&iy,t.s. P:-.c.r ta?'-'~ tile 1',."'\,iO 
l.l'l«h-:er into 1":J11:::.a opentlcc., L'l :.::i.U.tl 
p,erfar:na.ti.a !..ut :nu.at l::.. =dug.:. S1.:u'! 
the 1.nalyur anci perfar.::i all t.!:e ll~ 

f:.:.netion& La ordar to ;,~l t.!:.r ui.t.l y:a:r i.n 
;,1"0;,.r wotx.i.::.i Ol"der. tl:ea CQa:ii.ic :!le 
;,erior=inc::r ._, ~ !o t.:4 ~i..=t 

ut.1b!u.caod La MC'"..:.a 5..:. Coca I.be 
per!C<"""......&.OC:11 i..t ::.u C<MQ ~, ... fa.l.ly 
ccc.ole!.-d &ad~ CC. Qld N?-40 a.i.i=c.oc 
:"!!spctUl' fsC"..cn ~t.z=ad. ;:l"OC:Dad -.,u 
wc:;,w Ulol..iys,u a.a foi.JQw-.: 

~.i. l DaJ.i y open QCQ.I m4 =l.ic,r,e QQ:I 

c::ew. ?l,.cr to &ad ==,.tcial.1!iy Xlilwvi.::Ji 
tbe a.naiy111 oi wc:i 141 oi u..=:;.i.,.. a c,a a 
c!.wy ~&i• (wcic:.::e:ve: =-i.-s encl~ ,l 
calibr:stica LNt a=~--t to tl:e ~=s 
e111llOU.shed ill ....::'.JOQ s..J. I! ::..t Oliln.ll o£ i.:.. 
:!aiiy c.alibncioa test =ct oe =:et. ~p,tat 
:::11 ~a &J:.a.lyi.u ;:,<!rlc:-.-u:,.:;;a : . .ut l--== 
J.:;':.!fo.-e~ 

u.z A.r..aiy1i1 of iu=v~ C;:.;i.cl.,.c.,.ate 
5.u:ipie. P..:.-;• ~ i&c:pi• i::>:l9 wit.':: ~ .. 
,nd t.llea i.n1"1:t & ;r."l!i.i.c:.i.c.r.:- w.c:..;,,e i.n Qlf'QU 
t.c dete~"le Ula .a;,p~rial4 FtD u·..:ac~ 
l:11e<:1 t:'ll)ilc,ue M.Cl)IN f::-aca t.:.. 
l=t.e!"!!1e<ilate =ilee:on v-.! u:.cl r,occrd ?.":.e 
vaiu.es ob~ foz t::. c::i~:::i. ~ 
I.I CO.(c._j .. 

4.·U Ai::.a.!yns cl s...mp!e -:-.&ci.. P.~ :.. 
wc:;:le looi, ,.,th w.c:.;,i.e m<i L::.,-ee: .a 
p~..i:::ti:l.ary S&c:::;:iit i:l orrlu t.o deur.r--i::le =-a 
ap;,ropri•C. FtD &rtecu.allCll !Ol' a:ic:.tlit~ 
\::le bacl:.!1u.abd 000-aietlu= Cf"jWCL In~ 
t:'lpiic:.ta a.am;l.es froci ~ u.m;:,ie ~ md 
l"l!COrd Ula v-.iwa OOtail::.ed flX ui. 
a=et.twi.. cqa.o.ica (c..l. 
5. C.Jibr::ticn r:z:d Op,tm:Jtian-al C.'i..-..;:;s 

Mau:tt.a.i.cl a ~ oi ;,,er{~ ol, aac= 
lt.ec. 

S.l l.aiti.aJ ?ffl'c:-~ C:x!i: o! 
C:iad.e:u.ate R.teovuy &ad C-di~ 
A.,!),Uttl.l.l. 

S.l.l Cu:ier Cu md AII.X.ili.ary ~ 
Bwl.z. S.t aq1.utl aow 1'2!.n {Cl' beth t.,:.e 
amer gu md ,1u:z:ili.vr ~ With t.!:.e 
tr.Ip twtt.r:i::.i.a.i V,Uff::I !Jl t:.a! :lYl)U4 ;:,:mt:.= 
and tl:e c.at.a.Jy,c i::::~ fill .u:: rtu::..Ar.aci 
tcter.::ed.!..li.. c=ilacti0.11 ~I ..,,th camu 
illl• Al".aiyu th• c=iledm:i ~ffi ic: co.; 
tnlt c.:.met bl.a.a.r. ia ac::ai,t.:abl, i! t::.a C:::.. 
a:a0n11::'lltio:1 a Lese t:wi to ppc:. 

5.1..Z uLl.!yst E.eicie:::q Cea. Soft -:;, e.. 
c:::mdacs.ala c-si:, -ac::iv-1 .yttei: ,o th.at !::all 
car:-it!t aow bY!).uM!S t.!:a t:'2-p ici.et Ul.d !.I 
nated to t:.. at:10Sp.o.an at t.!:.e rys:.a::: 
outlet. .-'Jau..., th.al tl:I! valv~ i.lcla~ Oe 
cail,e,e::o.a ry1t11Q £roe t.!1e .a CCC01pi:.cni: ve.:::t 

~::! '"11::1= ;:;=;, U"I d.:::,wd i.ed ~ ac.i~ 
1.11 .,,ai;o...aL>.-d t:1tai:::,o,:i.iju coi.!ao<:::a:::: ~ 
:.= ~ 1y,tac. ::..,~ 1:...a ~ s~ 
lU C:-/c:i.i.ici.zlo (....:::!= l..l.l) I.a tJ:.a r,,f.R:!'s 
canc!e::.s:i~ ~;, -=.::~:::;c- !_;-roO"! !.::C. :t_,;..:...~ 
4l. ,'o.i;:;u.st t.::.11 systac ·,:,J~ J.Q t:i....i :.::.s 
at~ ;.u c:-1w:.ce- ic:-~ u t.:e c.:.mu ?.a 
at:.:! 1d,J!.Ut :.:,.a Uow :-:t: ~ t::.it :--:&t= :.c:=.:z.i.!y 
<aed d.=~ ~;i u=ie =Y-e't'"/. Swtt=i: <:id' 
~e ;u.:ti!l.uy OX)?!:l !low uu:! t:a: ,..,..,i.= 
£roe Teat to a:ilac: ~ on:i=- to~ 
:oU.oc::..-:.;, ~ie. C..--i:u:u:u.t call...:--...:::;• 
uc;,ie i.:1 • ac=I .:::.sr.::er ::.:ttl ':!::e 
:::iutr-o:wci:.1..1 v-...ai i.a a.!:...:i '12 & ~=al 
~ ~"'-"" a· ;i:o = ~ :t.,::,gve ~ 
:::i:is=itd.l.ii. T-H.wl ;:o.:: he :r,.t.e::: 1.l:l.d vei:l 

t:1e c.tr.-_.. !l.;w 'IC t::.a t=-r;,a..n. S"'1t.= :.:.. 
~ tQ :-su= \!:a sy~t:L:11 t0 ita ::.:r::::.,.i 
01.r.'ler :,sa &.::cl c.Dr::,u ~~ =cii!!C:U. 
~)":.it l:.e ~~ Y-* !.c: c::l,.; r::.a 
etw,u a.i!lc::c::ic:y \a ...a::r,.,1.abu l! t:.a ~ 
=:.::a..-:rsti= :.. wu.b.iA =~ r:-c-..:t ci ~ 
c:r;:c.:.d V a.i:w. 

S.!..l Sr•tac ~C:--i&nct ~ 
C:lmcr..:::t I llqwd :.iu::.;:.!.a ~= i=: 
li=w.r i.:1 ~ 1.0 th• :a.ii Ml,Qwt!, l.:i fl..-::r,t 
e. i.-rt tl:.ia ,wut t:1to i.:ia CQCc.n:.a.al.lt 

~ &ad c:::ac!~~ ry,1..1::n t:1 ;:,l.aQ oi 
1 ccndma.ai.a ~ u:d .wt :..::.. c:::ur. &: ,-, .i=i:i 
·~ om= i::.o- :,t,n t:13 n.r.-.-al 
;;;,er.a~~ AIUC.:: a.a C'Tac.a.-1. 
:::u er=ie<Ua t.a ~ .........,.j to t:.e (11't..Rm 
l.lld JWlt:::l .::::::: S"/Stl!Q ?'!!:I ::i a:,ile,:-_ Wit:! 
t.!:a =~ !'l:I ~ut~ :l:..-:,,.,¢ !.!:.it '.::i«=::c:i 
Qrt .CW: Q.11 O"""G.lQQIS e.:ICU)"n. ':1...:: I ::.c;l!.'<l 
~ic { .... 1..:..:...1 ':C !.!...:.-'j ,.._. ::.S ~C!l 

M1:lt=.. Hut ::::a ~j:,c::c:: ci: WI': , :~ 
.,,i:t1ie ~l:::r.::::IJ :::e t:r.e:a= =-=c::: Cl 
o, SJCR. C==e ·.::. ~ i.m::.l ~ 
resc:::cc \.J =:le!&.~ cl:.a a.::.aJ 
e0Ua<:::oa V'1!.!LMi ;=ssa::,i u:d t:M::::. s=.a.iys.e 
t::.e v-1 \o ci.wte::-~ :a C:::.. 
ccac.i:ntr:r00.a. 7a ....::i ~ c:i1...-:::JJt.i: 
±e ~t ~..._ry ~ :::. .;.q~tloc i: 
~&.d. 

n-e ;,e,e:t"~ am i.s ~..11~• !:! =• 
&V~1! ;:,e....::,:nt :-,,eQYU"f i.s 1C0: !Cl ~t 
'Wit!! 1 rei.aav,, su.cciud ~•Ciao (~o 
e...j of le.e ~ 5 Pff=t br uc::: Mt oi 
tr'.:;,ila Cl! iniec::ic:s u foilowc 

~U.1 tCD ~ ~un:. 
5.l.J..! 10 ;.iJ l::ax..uie, 
S.l..l.J 100 J.i.i tolUl!lle. 
s.1..:., to µl toiu,roa. 
5.: b.i!l:LI ?-IMO A.t!...ir= F-ffl'm--=:::t 

THt. -
Ul Cxici.at:co C&Qly-st C:Scifl:..'"7 C':aa. 

T= oil r:rt br,,•n t.!:e i't"MQ &.a.al~ 
r'!ldu=:iou eaulyit. Mu.1t t::'l;)Uata i::jeeic-..J 
aJ !:lit ll.i:;J:t lave! cef!l.1.0.a rt.uici.u-:: (~:;:: 
Ull- Tia c:dd.&aoa c.aulytt c;:,,,nelc-::: ls 
i=;itable l! ::o F"!D respcri:u 1.1 a.c:titd. 

s.u Al:.al'J'U!' W::iur!ty Cea u:d ~~O 
C.Wontioc. O?=t ti:.; :,c t:I =· o:d.::..adc-a Ul.d 
~UC::C!l eaLl.!ytU. =::!-..:C'! a !!=le.u!!7 C:::C 
oi the malr..zr ,:.a~ :::e ~~ ~.J 

r;:,t<::!d:: -=:cc 3-l. ~• :-l;:iJC-'lla 
i::jee!lom of sac: ca.l.ibnt dee i2.l u:d ::::.in:i 
c:w::ui.atl! tl:11 av~ rui;ioi:..w {:u:-.:::: (.anal 
;:,;,Ill Cj {c:;t HC:: iU• U ...-ell U t:lll ~ 
cue o{ th• ru00ase {M:!C't va.lu.u. Tha 
!::.st.-u.-::,mt l.!.:aeuity is •=;:it.able !! t!:a 
&verqe res90llJMI f.ae-:::r o{ a11c.:: c:ill:indo:i 
pa Ls ""1t.b.l.ll : 5 P4l"Olllt o{ :!:.a c-,enll :::e&e 
Y11.h1e &ad !! the maC!ve tt..1.1:1.<:Urd dev\;aeaa 
(_...on a..1'J fat HQ >et .;{ !:':~ilcat.e 
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l::sjacnoca la l•M t!:l.a.Q :::: 5 ~t. it~ :b__., 
av,r1il ::s.ui o( Ll:.t pro,;,ui"' ntspoc.:.-r /.1<:'.:r 
v&l11H U t::.a .'Q.iO c;wcnQ.QQ :-Upc;:ru• 
.:ac:t::r t-:t.~ -,J. 

l..':..l ~uc::iC"!1 C.til~t ~:::.::=; C.<l'"...:. 
&lid. CO. C.Wc.--stlc:::. A:: :uc:t date:-•- •rtc::i 
o{ t:1..r1!duc:::cc c.:zul;,,t ri::lc::a::ic:'/ lJ ::iot 
~114-ed. L-.:t.:..d. ;,~ :.:zulyit C'?<ll'ittic;,ll :..i 
c:dl.--ec".:,O ~ u:d =c::::.i.it.Wy 
:ccit~ 07 nuoii.Jili:.; .! co. :"!!1!)0""...U 

!.actor &:.d c:im;,ar'.::.; it to tl:.. ~GAO :"!!span. 
!.ac:ot. 0-;:anc:!::.i '::,otb. the o:udatic;,a u:d 
mi~.:c:: ::::u.,Jy1u -~x, 'ri;,liQt..t '.::j,,,c:::a.::.a 
of uc:: oi t:I! CO. c.:zi.irnt:o:: lUH (~on 
l.:.JJ. C,ui;".:l.11• ~. ivan.:;,r :H~ fac::or 
{uH/p,;,:al !::r uc:: ailbnc:011 ;.u. u "'!W 
u tbt o..-.n.il :.&all llf l:.t l'elpcmsa !:ac::0.t 
Y&l11n. ~ !Tduc:.:ia:1 eauly•t Oj>el"IQOQ ~ 
t~ble !f t::e IYV"-19 :"l!'S!XJC.W W::ct oi 
MC:: calibnition :u u ,,..;t,.'un : 5 per-...aat ol 
t:t overall :::em vslua ind i! the l"!tl.actv" 
11u1d11rd de~11cioa (141:tion a.7) for uc:: Jet 
r:{ t:"llpl.iata 1.cjec-jona u In.a· i::-.u: : S 
j)C2"1:U:. Ac::iU.oCAily. t::. CC, ovw.Jl mesa 
,,,.-pen.a• lac-..ct :::::.at 09 withJ:1 : l0 ~rcant 
o{ t.':e NMO c.al.ib!"ld.012 l'ftpa~ f.ic-..or 
~-J c.a.!=utad t= -=tea 5..:..::. R...:ord ihe 
avettil :MIU! ::{ \::. l"!'J;:,o,:i.aa !iu:tc::r v~Jue1 u 
tba CC. ,:a.ifanatioa ~ f.adrw fRF~...-1. 

L.:.~ ~O Systa= E.!.a:a. Jar the ~ 
lrt•l c::::i., e.alibl"lt:ctl :,as (....:-...oa u.:!/ 
rwm,i t!:.e Nl.iO Y-.IIU CN.alUl!ld di.r..:::; ~I! 

CO. .::wbnc.ca aonduc::l!d i::: w,,:-..c,a ~ 
ni.a vahie I.I l!l.s ·"™O bL.a.c.i. YUUe l::r til.e 
malyur (BJ 1i:.I lho.ud. be i.au d!.a.a :a p;:,cn. 

3..:.-5 Srn.u:i nrior::::::.a.i::e ~ C:.ci 
tl:t• c:ol= Wl"ll"!t:!CQ anc: ~:all 
P9r!or:::a.::ca o{ tl:t• t.:.:a.lr..m- by ~ 
=:;,lie.ate :::i~oe.s oi •..=.• c:.;wbr:atia::i :~
Uatad !.:: -== J..:.4. n. a.c.alyu:~ 
pc{am:.a.cct ia &e:r::1ptaoi• if =:.e o .. ".~ 
~Q va.Jui, for UC:: iU (an~ oi C,p::.'.".:ale 
::ijf.::lcnsl LI ...-tt.l:!i.::1 : lZ p,i,:-...zt11 oi :!le 
a:;:.cti:d v a.Jue. 

5.l NMO A.lwyu:r Ca.ily ~l::na=. 
Ul NMO .Sl.&.!a .u:ci CO.. !.::;,ea 

::t;,ilc.:ata ~es cf :,b.,, b.ii;n l-eYe.i CO. 
c.alibnci0%1 :u (~01:1 :..!.lj Uld ca.lc::l.ate 
(!:a 1Vtr!"J..¥1f ~ ~::!'. TI:>.. 6Yfle-::I 

o;,.nao: i.a aae.:iuata I.! e.e =r.ic:-.J.ate<i 
~ w:::o: a w; t!:.l: = 10 ;,,e:rc:aat ci t.!le 
lU"cat a.lc:-.J.at.td d~ t::. l.:litia.1 
l)fffai:.a.c.ce t.nt (Me:= 5-::.lJ. UM ca d:aily 
rn~ !ac:-..or fCRF-l r~ t.:.:a.lyu,r 
e.alibrat!i:m .uici th. caic:::J.atic: cl OH.11.l.red 

CC. ccni:::rat:11tiom i:a tJ:.t a,il~ Y'l!M«i 
1&m;,JH. !.:: adcii::ict1. :-.c:::m:i ::!:• 1-iMO bwu 
-,alJ.w (BJ: t!:.is n.lu.. a.b.au.id be i.-~ 10 
ppm. 

LU NMO C.Wbnaeei:i. I:iied t:i;,ilc:.aui 
~let o! tl:i.e =.b:11<1 ~an• ca.lib!"lcioa 
~ (Mdot:I !.J.'-ll u:d wc-J.i.aa tb.e 
·~ NMO rMl'()CH !.aacr. Th• iyst= 
op.na= La 1d.qu.abr {! tJ:e cr.Jc:::l.ati:d 
l'ft~ (a=::t U 'Nitl:i: : lO J:'ft"Cl=I of t!i: 
~ - .::a.L:::l.atad 6:.~ d:,, i.t:litia.! 
pen'o~ t.ast (-=t:11:m !.:.ll, U• th. 6·1y 
rnpm:M i:ae!l:l7 (ORF ..,J rcr uwr..:-t 
c:ail!:nc:= &::d c.a.L:::::.i.aGc:::i ai Ht.40 
ci:a=tndocs !.ti tha...c,;:L.t t.a.c!u. a., S.::;,Lt TJ.ll.X. To. 'rOlu.=.e cl t!:.e ;u 
sm:i;,1£.e.t tan.u II.Md ci::at 09 date.r-.....i.tl..d.. 
l'!i02' ta ::Utt!:; ts= Wl.l: i:a .Ml"'l'i,::,t. 
~ t.!a wiz. Yeiw::. by ~ oe 
ts:k.l ,m;ry u:d t.tle: all.ad 'Wit!:: dsi~ 
di,ad.U.ed ••tu:-*;::\ ta t::. C,Hn'llt l := az:d 

r-oo::cT"d :!le ,-.c.ut.:. ,•J~av .. ly. :zk4..:r.t c:. 
i,:,li•=• d w1oter ~ to i!!l :.'la !.U:.ir.s to t!:.c 
=---ts ::i. 

I-$ !.::ter::.ci.i~ t.'I C:ill.:,::::=: '11""..-l., ~,: 
'1'0lu.:::e oi :.:ie l=ter::e-:.iue ::::::,il~oa ,...,....,i~ 
u<ld to o:iU~ CO. dun.:.i ~ uu.J:ni• c( Ul,r 
;oe.d.tc.iate ::-So.. :::...:st ::. da:.a=«l. ?:':CT' 
tr, ;:,tseti.::.; ~2C::. Y!!'S,MI !::ta :i.n-r.= :.:t==" 
th• .,,,iu.ce by "'"i:;i·~ tbr vesuJ ::pty ltlci 
t::latl liU.d ...,;u deloci:.i:<i ~e.il«l ,,,.,a:: 
._l;::l 1.0 t.!l• ~V'l!'llt 5 :;:::: u:ci ~ :::e 
:,mu~ Alte=dveiy. :::ll!Uar.! t:.,e YOIW::11 r::i 
••I~! ·~Md I.O :ill t::ll! UAU I.Q ~ C4U'!!SI 5 
::i. 
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6. Ca1cu1atlons 

KQt1: All •quattoos art written using absolute prossurc. . 
abiOluta preuuru ire dctcnntned by 11ldt11g the measured baron•etrk 

pniuuro to tl112 11\tUUrcd 91091 prauurc. 

6.1 Sowplo Volume. For each test run. ctlculatc tho q4s 

vollil'>ft U111J}lcd: 

V1 • 0.106 V ~ • f.) 
6.Z Noncondcnstblc 0r91ntcs. for each u111ple tank, determloe 

the· conccntratton of nonuiathane or91111tcs {ppm C): 

'tt r;; l r 
ct• ~·11;. t ctm - 0 r J•I J 4 ,~ r;. t 

6.l Condcnslblc Orqonlcs. ror uch con,leosote tr11p deti:nJ1ln1 

lilt concentr1tlo11 of orgqnlcs (pJNu C): 

. ...... 
N >-~ -a 
01 );;., 
I ).-:;.- :,o 
u,~ --1 

0 :::::; 0) 
71 Pl 0 

-I 
~-J - .... 

016 
CJ 

N 
Ul 

6.4 Total Gucous Nonmethnnc 0r911nlcs (TGlli-iO). To Jat,mnlne: 

the Tlihl-lO concentro Uon for each tut run. use the to I JrM Ing 

cquollon: 

6.6 Total Gucous Nonmcth1110 Organtcs (TlitlMO) Hu~ 

Conccntrotton. To dct.nntnc the TGlll-1() 1114u co11ccntntlo11 u 

carbon for each test run, use the fol lo.ilng oqu11tlon: 

n • 0.496 C 
C 

6.6 Percent Rocovory. To calculate th,: percent recovery !'or 

the: II quid tnjc:c t loos to ttic cooJcnu tc recovery •ind cood It 1011111~ 

syst011 use the follO\ltng equation: 

H Vy P1 c,in 
percent n:covery ,. I.ti ( O r;- 7l-

tS.1 Rel4tlve StonJarJ O"vhtfon . 



Whet"!!: 
:9., • Meu~ H'MO !:ii.a.cir. vclue for N'MO 

1nalyi:.:r. :,p:=: C. 
S,.-Meuu.~ CC. - - - - -

... ~ ..... ...,..... ...... co •. 

C.- 1011! ~aseou, "'or<..:::e~ne o:-:;an::: . 
(TC:-.'MOJ conci:nt:"::uon ci tile e:1:uent. 
ppm C ~uivaient. 

C.•Cllcul.ate,:l e;ndensibie O!'illnic 
(conde,1ut11 tnpl conc::ntr:auon of t.'ie 
1ffiuen1. ppm C equivaient. · 

c_.Mu.a~ conc:ent::stlcn (~IMO 
uialy:erj fer t.~e condensate ::'3p 
(intermediate ccilec:ion vesaei), ;:pm 
CO, 

C..-Cllcul.ated "'onc::ndensi!:,le c:-;anic 
Ctlncenc•,11ion (,am;:ile :anir.) oi t.'ie 
effluent. p-pm C ~wvalent. 

C..• Meuured conc:=tnt::'2tion [N'MO 
anal;-:erj for tlie sample tan,.. p-p:: !'£MO. 

L• Volume of liquid injec:ed. :::ic-oliten. 
M • Molecular we~t oi the !iqwd in~aci. 

g/g-mole. 
M,. total ~ueous non-methane or;a:o.ic: 

(TCNMO) :naaa conc:ntr:s1icn oi tile 
eif!uent. ~ C/ d.,c:n. 

N•C.rb<ln nw:ber of t.!:e !iquid =cu.'1d 
in1ected (N•7 for ioluene. ,'1•6 (or 
!11:,:anej. 

l',•ru:u1l prn•= of thi: i.'1te=ediati: 
coilec:ion veuei. = H~ a01oiute. 

?,.-C.aa sai:1-ple 1an.ir. ~renu."i! pr.or to 
sam-pli.~ = r~ 1b1olu1e. 

?, •C.u sample tanlt pri:,,u.~ after 111m;:iir.;. 
out pnor to ;:u·e,au.-:.:.tr.;. ::-.. -o r..:; 
,b,olute. 

?,, • rinal g.u sample tan.ir. ;ri:saun liter 
;rressun:tn.g. = r~ ao,olu,e. 

i,•r:nal tcT.peratu:i: oi t.'lte!':':li:diate 
ccllecticn vessel. ·x. 

i,. • $.i.mple lar..k te:::tl)<!raturi: :,nor 10 
sampiia:;. ·x. 

i,•S.mple tan.ir. :empenture 1t c.:11::i,ieucn 
0£ sar.'lplir..:;. ·x.. 

i,.•S.i.mpie tan.lr. temperacure after 
preuur::n.~ ·x. 

Y•S.mpie tan.Ir. voiume. =-
v •• [!ltermed.iate collec::on veue! volume. 

en 
Y,•C.aa volume sampled. dsc::-:i. 
11 • Numbff cf data poLnU. 
qwTct.il number oi analy--~ i..'1j~non• o( 

lntermed.iate ccllec:10n vestel d~ 
1na.ly•i• (wileri: It• lnjec:ion number. 1 
•.• q). 

r• Total number of analy-:r. injecnons o{ 
sample tan.Ir. du.-ing analyaia (wilen 
j•injec:ion nw:nber. t ... rt. 

x, • Individual meuu.n:menu. 
X•Mun value. 
p•Ofl-..aity o{liquid ir.jeem!. g/= 

1. 8ibii~hy 
1.1 SAie. Alb.n L S.ciuel Wit:. ind 

ltocat' 0, Mac:f'!:ln. Cetermination of ~!vent 
Vep« C.:xu:antnaona by Total C.,znbu.ati4n 
Aaalytit: A C.,mp11i1ot1 of lnfram ••11t,I\ 
Ftaaw loni.:lticn Oetecton. l'1i,et No, 1~..: 
(Prnentad 11 t.:1t l!i8t.li Almu.al Mr.ting 0£ the 
Ai: Pollution C.,nu-:,1 Auod.ation. ao11cn. 
MA- Jun• 1~~ 1sn-,.) 14 ?· 

1..: Salo. Albfft L WWiam !.. Oa.ka, and 
~coat' C. M1~ee. Meu~ t.!le Cr-Janie: 
C&mon C.,ntent 0£ Sow-..a i.::11111cns {cr Ai: 
F-olluucn C.,na-oL l't;,.t No. 1-4-tliO. 
(Presente<:i at \lie e:Tt.li A=u.al Mnt~ of the 
Ai: Potlutioi: C.,nt:1":11 Au«ial.lca. Oenva, 
CC. Juu 9-U. 1~4.l :5 ?· 

Acd:mr:!-.im !. Sysua, C::,npcn,u,:. 

in tHt Me~od :.S ....-.ni i.::l.1-or-~"'l ~)'It.:::: 
ecc;)Qnenu ~ 1101 ~ad; :.na1e1d 
mir .. i:~w:, ;>erio~ana ~:':c.:aticns .ire 
i)l"Ovided. i".la ::le1-'lcxi !.J WT":Uen i.a tlti, 
m.aMer to p,tn:til lndividU.ll ?r'l!!erence :."l 
cltoo•i~ c:imponenu. u ..,ell u to 
r.nc:.oura~ davelopmmt u:d ,;ts.it o( un;n-oved 
compocimt~ "r.:.ia 1ddan,fa::: is 1cided to the 
:::iet.hnd i,-, order 10 pro-'t'id.e \J.ICM witi:I ,ome 
ti,«uic: ~or::auon ~~ c:::n;ionenta 
whic.'t ha ... ~n f=d utui.ac!ory far UM 

with the ce'!!!od. T::a l!..s1J.1:J£ i.a given only !or 
:l:.e ?"-l'l)OM ci :,l"Ovi~ i.-,Jar.:::auon anci 
d011:1 not aiaatitute an mdor-Mment ci any 
prod11c:t by t.!la EaVU"O=ent.al Prot"non 
Agency. This lat IA aat meant to !.cply tl:ia1 
othet c:am-ponent.l act l!..sted U'l! oat 
•=?table. 

1. Cladenute ReecYe"'/ u:d C.,ncilt10n1~ 
System Oxidation Cat.aly11. ~-· 00 x H .. 
i::lcone! tubing pacl:.ad wit!! a lnclte1 o{ 
l:iopcalile' cX1d.i.=3 c:.at.:aly11 10d oper:ated u 
!OJ·C ln a t'llb« tum.aca. Notr. Al tlu• 
tempenuun. t.!:is c::at.aiY't ::mt b,e ~u:-gea 
..,,th c:a.mer gu ,1 .all ti::u to ;,r-.v,ir.t. 
at.aiy1t d.aca~e. 

Z.. Nt,,IQ Analyur O:x.id.at.ion Cat.:aly1t. '•" 
00 x H~ loeonel tubt!lli ;,1c:Jr.ed ....,._, & inc.'ies 
a{ l:iopcaiit11 ox.id.i.:!r..; c:ataly1t uid opented 
ll aco·c i.a l rube fur.:.:sa. (Stt note acove.). 

3. NMO Anaiy-:l!'!' Reduc:.-an Cat.tiyst. 
Reduction C,11.aiy1t Moduie: 3yron 
L'11t:-.1mi:nts. Raie~l'k N.C. 

•· C.u C.ircmato~a;ihic: Sotp4ration 
C.,!um.'1. \lo Loci: 00 ,taiit:.:-s: tt~l ;:a~'l 
with J fe1:t of to p,!t':imt me1-'ly' ,it.:o.'1e. Sp 
noo {or e,:iu.ivaientt oa. Supeicop.::-: (or 
equ.ivalentl, ~/100 c:ueah. followed t:ii' .1.5 i~t 
Porapak Q (or equivalectJ eJJ/00 mesh. Ths 
inlet 11de is to t.':e sil!c:one. C.:indition the 
c::iiumn for Z4 bow, 11 :::xi-c With :o c:::.'mi:: 
N. pu.--;e. 

::lw-ing !nalysia fer the non.methan• 
Ol"ganu:s the ll!paration c::ih.ur.n is operate,:! u 
foUowa: Flnt. operate tll• column &1 - n·c 
(dry ic2 oath} to eiut• CO .and C-!... After tile 
Qi.. peu oi,era111 the c::ilumn at o·c to elute 
CO .. Whl!?l tbe CO, i• c=-piet'!'iy eluted. 
switclt the c:ar:'ier flow tc baci.t1u,h :!le 
ca.iwnn and ,unultaneouiliy raise the :::iumn 
tempera~ to 1oo·c Ln order to elute ill 
nonmed1ane or;ania (e:uct timin:;a for 
ci:1!wna. 00enli0n are determ1neu from the 
alibntion lland.ard). 

Note.-The dry ia o~ti:::; i:::mditim, 
:::iay be de!ete<:i i! se-paraticn o{ CO «nd.CH. 
la Wlimpor..,.aat. 

Nota.~t.bane ,ad ethylene may er may 
CCI be ll:IHl'lln': \lliftl t."ti.& coiu:in: Wlltl!3at 
ar not ethane ind ethylene are qu.a:11:Uied will 
depend on !.!1e CO, e=nc:ene.tion ic the gu 
.sampl,e, When lli.ih level, o! CO...are preHnt. 
ethane tnd ethylme 'Nill •lute w:1d11r the !.Iii 
oi ~e CO, pe1i.. 

5. Cu:ier C.aa. Zel"O grade nit.--ogen or 
heiium or iaro ur. 
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Appetuili: 3-~ .;,st ~,fatb.c:ici.s 

!',tetll.ad 101-::),mmr.inaticn of A:r.ir:.Jia:!! 
a.-:d Ga3etJU3 :l,ter:-..:..~ E:::::'::sia::.s .=ram C.iiar• 
,-',.Jkaif ?far.ts-Air Slrec:ms 
[.V1ethod lCI z-e,,iscd. ~y .:..; FR 2.J.:"0~. 
June :s. ! 913'.!'. 

t. :i.p;:iic::i:Jiii~/ tl.'7d .=1'r:.r:c::a1e-t.1 
A.pp!ic:iJ:Jit;~ i.'ti:s :::etr.od applies tc C.~!il 
dg!::i:::inarto:1 of ;.a.-::iC" .. tlaca 1.i.--:d 1aseo1.13 
::.erc-.i."'Y (H~) el:li:s:sio~ £.-om cl:ior-;.lkaii 
;iianu and -Jtiler 3our::es ( a:. spec.::ed. in tlle 
~~tion:sl, 'Ni!er11 ~e car.::er-ga.s stn!a:c::t i..i 
~i.e du~: or :.1tac.k i=- µr::u:ipatly >1tr. 

~Z ?r-:ncipie. ?arnc-..:.iate and ~seou:s H~ 
emi:!sion:s at8 witl1tl.-zwn i:stJkineti<::!ily :.-om 
tl:e ,mirt:a and coil~ed i!l ac::dic icdi.ie 
::1onoc::loride (IC:.1 .;oiu:::un. 7h.e :i)? i:.=.L:,.~:nJ 
(in :.::e caeri:-.i."'ic forn:r.l i.:s ~edu~ :o elemental 
rl.i;, wi:ic:b. i.:s th:n a.e.-.ited ~l!l :he 3oiution 
into an optical c!!ll and meuur-ed. by atocir: 
ai»orption spe=phc:itometry. 

Z. iu:nge and Ser.1:itivit'/-2..l Ra11ge. 
After initial dilution. the =!re oi this caetllod 
i.:, O,S to t.:!O µ.~ H~/t:tl. r.ie up;::er !b:::.it = be 
e:x:ended by fu..-..her dillltion of :ha ,ai::::ple. 

U Sensitirir"T- The ~e!Uit:ivtty of this 
!:lletnod deoend:s on oe =rde::i 
!O!!C':'Ooho?ometer c:,moination seier-!ed. 

· J. !r.:erfer:..-:g .-l4er.u--..1 Sam;;ff."lg. SO, 
~~s re an-:: ,..ao:sll3 :Jre!l!atun d!ilpletion 
oi tl:e !Cl 1o!urior-_ 

l..? .. !nalysi~ IC .::inc.iac-ad.ons piecer 
than 10-• 1:1clar tiitibit :l:!e rediu;::icn oi :ha 
Hg (1Il ion L::t tha iet"l!tion C!!il. C..nci!l!:.:sation 
oi water •1acor en :be ootical ceil w·u1ciows 
cause:, a oo~ilive inter:arenCl!.. 

4. ?':!!dsian and A=c;·-The :allowing 
~sti::3tes are ba:sed on c::!labor:itiYa ie:su. 
wher11in 1:l laoeracorie:s ;,e~r::::ed dupilcat!' 
a.na.!y,•:s o::i. t".v(I :-:.,:;..-~t:ti~ ,iu::.;iii!:s c:-om 
a c::lor-~J.i..J;i ;:~nt and on one !ai:or:uory
;:repar~d 11,r::;ill -:f '.;:owr. r~ conc!ilnt:'lltion. 
ne c::mc:ent:ati1n ~::'.;led ::-om 2 to 65 ;.:,g Hg/ 
::ii. 

U .~cision. The e~rlm::t!!d ·Nithi.n
'.aborator-/ md between-!aborator-/ staad.l!"ti 
deViations are t.d and t.3 _u.g Hg/ci. 
~~ecriveiy. 

4.Z • .-!c::-.1tt:e7- The ;,a.rtic::pating 
laboratories that anaiy-ud 1 ~~.1.g Hg/m.l 
(in 0.1 M rc:.1 !tand.a.rd obtained .i .:mm oi 
53.7 µ.g Hg/ t:tl. 

S. • .;.pparatus--3-1 Sampling i.-ain • . , 
scematic ul the sami:iling t:'ain is shawn i.n 
?i~ 101-1: it is sin:tilar to the Method 5 
train (mention o! Meti:cd 5 ~fer.s to .?ffl:s 60 
ai 40 cn.1. The Sa.I:%;l~ t=ain c:onsisu oi the 
toilllwing components: 

5..1.l Prab#I Scz::i11. Pf tot Tub11. 
Oiff;:~-itial ?re:rsun Gauge. Metering 
S}"$tt:trt, 3aromeear. utd Ca:1 Oensif:'/ 
a~ter.ninatian ;quir.,.1e!f:. 5...me a:s Metllod. 
S. See:ions Z.:.:. Z.U Z.~-¼. Z.1.3. 2.1.3. and. 
Z.t.10. =oecve!y. - · 

5.1..% F:-r:b#l l.in11r. 3ore3illc:ace or quart: 
3fasa tub:r.;. 'r.:e te:,ter may use a heating 
,ystem capabl.t ai maintaini:cg a gas 
tem"Ceramre oi 1:0::::1-t· C (248:ZS .. F: at t::.!! 
probe e:xit durir.; ,.ata?i.ing co pt"!Vent water 
e:incian.satton. 

:-lote.-Oo not use eeta! ;irobe liners. 

5.1.3 lmpin:gen. :Otll' c~nc~tli 
i:mpin~ connec::ed i."1 3eries witll !eu•C'l!lt 
ground ~us iittt::g, or any litnilar leak-C'l!lt 

nonconcaminau.:.g ritungs. :or the ntlt. tJ:itd. 
and !c•.ir-Jl imp~ers. die tester :::i.ay ~e 
:.mp~en tl:at a:e :oclli:ed by re;,ia~ the 
tip wit!i a 1l·=·lD (0 . .3-in.j :;Jass tube 
a.-.:teoaia.g to 13 i':l (O.il in.) tom the boctoc 
oi~e t1as:<. 

3.l.4 .. .!..c:·a 7..--::;:. ~(i.~e Su!at~/ A;:;:iia~cs~ 
atr ii."le filter. Cataio" n.umber 3185i, ·.vit:l 
add absori:Jir.; car.:rici!Ie and Jwrab!e 
c:ru:2c:iccs.. or aqui"talent. 

s.: Sa.,.-:::;iie /!scaver/. The foilo'Nir:g tta:?!3 
ara :ieeried: 

5..Z.1 Glass Sama/a 3a::fes. Laakiess. with 
1"..iion-lined caos. !000- and 100-!ll.i.. 

S.:..:? C, .. c:duQ,:ed C~·firrder. z...<v-,,:U. 
3..!.J f:mnal and ,".uboer Poli·ce::::a,"!. To 

aid ill t:ansfer oi .nilc;1 gei to ~.ontainer: ::ot 
aecessarJ :! ~ilic:a get is we~ed ill :he field. 

5,Z.4 ?u.wel c:asa, ta aid in sampia 
r.:cove."'7, 

5.3 Sample ~par.man and .--!naiysis. r.:ie 
following equipment is aa.!ded: 

5.3.1 Atomic .Absar.:tian 
Spec:ropt:awmster. ?erxin-E!mer :JOO. or 
~uivaient. c:::ntaining a l:o!low-catb.oda 
t:e!'C'.i.1 lamp a..t:d the optical call de.,c:ibed 
ill So!r::ion ' J ~ 

3.J.Z Optic:::i C~iL C,lincl.-:cal shape with 
quart: end wt."ldowa and havi.n~ t!:e 
dimensions si:town iJl Fl~ 101-z. W!r.d ::!:e 
c!!ll with approx.imateiy Z .:::acer., oi :?.;..gau~!! 
mc::rome b.eatinJJ Wlr-e. and 'H'M!? ·Nith 
iiberglaas illsu!.anon tape or equi•1aleni:: do 
act let the wiri!s touc:.i:1 eac:li ou::er. 

5.J.J Aer:tian Cell. W!UtrtlC::ed 
accerdlng co the speci.nc:atia:rs in Fl~ rot-
3. Oo not use a glass int as a substit:uca for 
tha blown ~la:11 bubbler :ip Jhown L::t Flgu.-:r 
101...J. 

5.J.4 ?.ecarder: Ua tci:.ed to outcut of the 
39ec:.opi:otcc!!ter t:ie,c..--:bed. in se·c:on S . .J.l. 

5.J.J Vc:rtciJle T':~ns;o=er: To ''ar/ :l::e 
•,oitage on the optical call from O to 40 volt3. 

5.J.a Haad. For v~ntinJJ optical call 
exhaust. 

5.17 ?"!awmete:-:i1-; 'l'afv~ 
5.J.3 F!awmerer. Rotameter or equivalent. 

capable oi :::easur.ng a gas flow oi t..S !.lters/ 

= 5.19 Aet!!tion Cas C7/inder. :-fitre,gen or 
cir/, Hg-free ai!'. equipped w1th a 3i.!::;le-·Jtage 
regu!.ator. 

3.J.tO C.innec:i."!g 'l'ui::ing. Use glass 
tubing (un~ased bail• and soc:icet• 
c::innecrton:s a.re recommendedj for ill tub~ 
<::::M!!'Ctions between tile ,oiution cell and the 
oi,tic:al cell: do o.ot u,e Tygon tubing. other 
types oi fle:xible tubing. or ::eta! tub~ as 
.substitutes. The testet" may u.:se Teilon. 3teel. 
or c:::pi,er tubing between the nitrogen tank 
and flowmetering valve (S.J.71, and T:rgon. 
g,.1m. or l'Ubber tub~ between the 
flo'wmet~ vaiva and the aeration ceiL 

5.l.ll Flow Rate Cafibr.:tion Eq-..:ipment. 
Subcle ilowmeter or wet test meter fo: 
:neuuring a gaa flow rate oit • .S:'J.l liter,/ 
min. 

S.J.U Volumetric Flasks. C!a,s A with 
penny head staadud taper stoppers: 100-, 
Z.."0-. SOO- and tCOG-lni. 
· S.J.!3 Volumetrir:Pfpet!t. C!a,sa A: 1·. z •. 3• 
• .;.., and .s-m1. 

5.J.14 Graduated C1!indsr. 50.mL 

U:13 M~entic Slir.er. Cener:tl-i:,W1)ose 
laborato:y t'ylle. 

S.J.lS Magnetic Sl.irr~ Ear. Teilon• 
c:oated. 

S.J.17 Sala."lca. C,q::able oi we~s; to 

:O..S g. 
s.~ ,.;.JtJ?mative Ar.aiytic:::i Apparc:r-..:s. 

Alternative system:S are allowable as Ion:; as 
t::ey :nee! the foilowing -::riteria: 

5.-tt .~ Unear ca.Ubnd.on c..:.~a :3 
;en!!rated and :-.vo conseC'.ltl'le 3amcies oi 
t..-:.a 3ace illquot 3i:Za .u:d .:onc~n::::it.~~ a;:-~ca 
·,Vlt.:O:.in J pere~nt oi :.:leir 1vera~e. 

S.4.2 A miru.::lu.m oi 95 ~ercant oi :.~e 
3\JHce is :ecove~d. when .in a!iq~oc 'Ji a 
sou:c-a 3atn.;,is ts J;t..~atl "Nlth :a :.:..~o·.vn 
concant:"acton of :e!"'::'-:.../ (L11 c::=:;ou.t:d.. 

5.i.l The ~duc:ng agent si:tould be adci<!d 
titer the acri1tion -:oil :.i ::!:m!-i. 

S.·U r.ie aeration bottle ::iubbler 3aould 
::ot c:ntain a ::i.t. 

3.4.5 AJJ.'f Tygon used shouid be a, 3hort 
ls possible and conditioned ;:r:or to use '-!llti.i 
bian.~ and 3tand.ar6 yieid li:ear and 
:-e~rociuC:bia :"!~ul~ .. 

SA.a rr ::anuai 3ti.-:::t; i:s done before 
aeratioi:. it should be doc.a wit!l t!?e aeration 
c:il clo:sed. 

5.-l.1 A d..;ring ttice silcuid not be used 
•.mles:s it i.:s c.oaditioned a., the Tygon ai:ove. 

d. Reage.-:is--Uae ACS reagent~de 
cl:ecicals or equivale:t. u:iess otherwise 
s:iec:.iied. 
· d.l Sa.rr.plirrg 11."ld R.ecover,. The ~age:tz 

used in sa.cpiirig and :aC:lvery a.re as foilowa: 
5,1..l Watar. Deionized distilled. c::eetinJJ 

.~ Spec.::cations for T:rpe ! Reagent 
Water-,l,..STI,{ :"est .\-!ethod iJ ugs-;.;. ii 
~ c::nc::eni::atioi::.:s oi o.-;z.nic ::a::er = not 
e:x;:,ee:ed to be ;:resent. :he an.aly3t :aay 
ei; ... ;-a•• t..!:t.e iCJnO. ta,t ::ir oxidi:abie 
or;amc: :::a.tter. trse i:ltis water !ll ill dilu::iaiu 
and soiunon ;:reparatiorus. 

3.1..Z Nitr.c Acid (H:.YO,j, 50 Percent (V / 
'11, ~ equal ·1oiu.:::i.es of c:::r.c:anc:-ated HNO, 
a.:ci c:aiom:.:.."<i distilled w,uar. be~ <::ll'l!iui :o 
1lowiy acid ±e ac:d :o the water. 

6.l.J smca Cal. [ndica~ type. 5- to 15-
me,n. l! ;:raviou.:sly used. arr at t;'"3· C [:?sn· 
:1 ior Z llow:3. The tester c::ay '-1.3<! new silica 
gei a., received. 

a.1.~ Pocassium Iadida (K.7 Soiu!ian. :::S 
?~romt. Dissolve ZSl g of :<I :.n deio=:1d 
ci:stilled 'Nater ma dilute to t Utar. 

o.U Iodine ,1,fonocirioride {IC:) Slee.'{ 
Saiulian. 1.a M. 7o cOO c:l of ZS oer-::ent .KI 
so!urton. acid 800 ;ni of concencrated 
hydroc::loric acid (HC]. C..ol to room 
temperature. Witl:t ·,igorous sti.r.'.n~ 3fowiy 
add tlS ; oi potassiUl!l iodate (KIO,) and Jti.r 
until ail ::-ee lodine llaa disao!veci. A clear 
orange-red 3olution occ-.:rs when ill t!:!a KIO, 
has :::een added. C.:ioi to l"Ootn temoera~ 
and dilute to lSCO .n1 W'ltil deionwid di.:stilled 
water. Keep t!:e ,oiution in amber :;J.ass 
bottles co prevent de;r-a.iatioo. 

a.t.3 Abscming Salutiarr. a.1 M !CJ. Olluts 
too ml of tJ::.e 1.0 M !Cl stoc:ic. solution to I liter 
wttll deionized di.:stilled water: Kaeo the 
so!utio::t in ambu giasa bottle:, and· i:c. 
darla::e:ss to :,~vent de-;radation. Thi.s 
reagent ia stable tor at lea.st 2 ::::onths. 

5.Z Sample P:-eparr::!ion a.-id .--!naiysis. ,.::.a 
.l!~ent:s need.J!d are U.sted. below: 
ill T'in {U) Saiutian. ?:-?!~are :'resi? daily 

md ~ee!) seeied wh!!n ::iot bei.n11 •..t.:s~ 
Completely dissolve ZO 3 0£ tin (1Il chlorid!! 
(or ZS g oi :in (llJ suiiatej Cj'Stal:s (13.a.kar 
Ar.aly::ed :eai;em ?ci1t or Ul"f oti:er brand 
that will g:iva a clear sc!utionl i."12.S m1 0£ 
c:oncen=ated HC. !lilut!! to :..«a m1 witll 
de-ioniud di.:stilled. water. !Jo oot subetitute 
HNO,. H.SO .. or other ,::eni acd.3 tor tl:e 
HC:. . 
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6..%.Z Mel'l:'.Jr'/ Sloc.1' Solution. t mg Hg/ 
mi. mi,are and 3tore ail :nereur; sta:a.dard 
solutions in borosilicate 1lasa contait:!!?'3, 
C.:impietely dissoive 0.1:?S-I g of c::erc-.JI"f (1!1 
ci-Joride in 7:S :rJ oi deioni.::ed distilled watal' 
i."1 l 1co =.i g.!a.s3 •rolun::ec:::c :hsk. .l..c: :o =.i 
oi eorrcentra:ed HNO,. and adjust die voi=e 
to exady lCO =.i w"it!l deioni:ed di.stilled 
water. Mi;c t!lorcu;i:.ly. 7".:i3 ,oluticn is ltable 
for at least l ::iontl:. 

s . .::.J Suif.irfc Acfd. ! P~r.:er.: (V/",7. 
Dilute ZS mi oi concentrated :r..so. to S..""'-0 mi 
witil deioni::?d dfatiiled water. 

5 • .:.4 {nter.r.edfa(e Mer.:-.:r.1 Sland::..--d 
Solution. !O µg Hg/ml. ?rr!-i,are fresi:t wel!kiy. 
Pipet 5.0 c:i oi the ::ie!'C'.:.-; 3toc:k solution 
(6.Z..Z) into a .:CO-mi zj.a3s volu.cec:ic i!a.sk 
and add ~ c:i of the 3 :ierc:mt H,SO. 
solutio:a. Diluta to exac:ly s.;a :n.! witll 
dsioni:ed distilled water. T'aoroughly cix :J:e 
solutiaa. 

6.:.3 Worki.-:.g Mer.:-..:r7 Standard 
Solution. zr:c ng Hg/;rJ. ~pan in!sil daily, 
Pipet 5.D mi irom the "!nte=ediate Me!'C'.lr;' 
Slaitci.ard Solution" (6.2.4) into a ZSJ-mi 
voiumeaic ~asa flaslt. Add !O =.i of :he 5 
pem,nt H.,30. and Z ::i oi th11 0.1 ~ !Cl 
absorb~ solution taun aa a blanx {:".Ul 
and dilute to zso t:i ·.vttll deioruud distilled 
water, Mtc :J:oreugh.iy. 

7. ?roced~•-1 Sampiir4- Because oi 
the c.;m-plexity oi tb.!l method. tester, s.i:ould 
be tr.lined and ex::erienc:ad witll :=a test 
;:rocadures to assu.ni ~ifable result3. Si.o.ce 
t.i:e amou::it oi H:s tl::at i, coilec:e<:i ;eneraily i, 
;mall. tl:e a:etl::od r::11ut be c:?nr.!:ly ai,piled 
to orl!Yent contamination or !osa oi ;amo!e. 

7.!.! ?n!t.est .":'!!p=tian. :oilow tl:e· 
;enera.i procedure given in .',,£etl:tod 3. Sec::on 
4.1.1. e:ccect omit tb.e di.rec:tons on the filter. 

7.l..Z Prt!ifminar'.I Determinations. Follow 
t.i:e gene:al procedure given in Method 5. 
Section 4.1.Z. axc:aot aa follows: Selec: a 
coz:::e siza ba.,e<:i on the ~e oi velocity 
beads to a,slll'!! ti:tat it i.s cot necessary to 
6an~e the coz::.!e si%s ut order to :::::aintain 
isokinetic sa.cpiin~ l':?tes beiow !3 liter,/ min 
[!.O c.':::l. 

Obtain samples over a period or perioc!.:s 
that acC".i.rately deter:nine the ::naximw:n 
e!!l.isaions that oct:"..r in a Z4-hour -:::eriod. in 
the ease of cyclic operation.,., run ;uific::ent 
te,rs ior the ac.--urate dete=ination of the 
amissions that oc::-.J.r over the duration of the 
cycle. A minimum ,ample time oi Z houn is 
recommended. la some instaz:ce-,, high r4 or 
a.igh SO, concentrations make it 1=possibl11 
to sample for the desired ::iini.mum ti::le. Thi, 
is ind.icate<:i by r-eddenin~ (libent:ion of free 
iodine) in thlt fir.st impinger. in the:,e case:,. 
the tester may divide t.>te sample r-.m into two 
or more subr-.ms to i.ll:l"..t.--e that the absorbing 
solution is not deoleted. 

7.i.J ~paration of ~a..-npling Tr.:in. 
C:ean all g.iasaw= (probe. impu:;ei:-s. and 
co!Ulectot'3j by rirus~ with SO pe=nt HNO .. 
tac watl!!", O.l M !Cl. tao wate. and fu:iallv 
<l~ioniud distilled wat~r. ?!aca 100 ::ii oi 0.1 
M !Cl in eacil oi th1t fir.rt th."l.!lt impinge:3. 
Tue care to prevent tl:te ab:soromg soiuti.on 
Erem c::mtac::ing any grea:sed surfac!s. ?!aca 
ai,proximetely zoo g of preweigiled ,iilc:1 gel 
L.-i the four.it imi,inger. The tester :ay un 
:::Ol"e silica gel. but $Could be cuefu.l to 
ensure that it is act entrained and ca.me<:i out 
from ti:te u.apin;er dur.r.g samp~ ?!aca t!le 

silica gei container in a c!ea.n placa for !ater 
use in the sa.:,pit1 ~l!Cover.r. Alter:tatively. 
determine and .-.:cord :he w11igl:t oi :J:e Jilic.a 
ze! ;:hu il:t;:in:;er to tl:e ::ear-est O.S !· 

[r::stail tile seiected noz::.!e u.si.r.g a 'liton A 
O-r'..::~ when .Hae.~ :!?:=-pera!tU"!S UJ? less tb.an 
:s.:r C (&;a·:]. liJa a :1be~as. ,.::-:n; 6as!.at 
if t .. mperac-.:.re:s are higher. See A.::l"!D-J.S73 
(C:iation 9 in Section tO) t'or d!!tsw. Ct.~er 
con.·m:::rig :systams \!Sing eiilier l15 stainitiss 
lt~i or Tai1on i:rrJ.ie:s mav be used. !'Jfa.t"ic 
the ;:robt! with hest-reiliw:t :ape or by ,ome 
ot.b.er method to denote the ;,roper :ii:sta:a.::a 
:nto t!:e stad: :r duct for eacil sampling ~oint. 
A!.semble the U'ain as s.i.own :.:i Fl;,J..-e :01.-t. 
'-1.Smg (:! neca:ssaryj a ,e:y iigi:t coat ci 
siiic:ne.grea.,e on ail y.,u::d g!au joints. 
C,l!ase oniy the outer ;ion::.on (see A .. =TC
OS,51 :o a•,oid possiciilt-/ oi c::nta=ati::n ::y 
~e silico::e grl!.Ue. 

Noce-Aa ecpty imping:r :::i:ay b1t inserted 
bet'NS1!n t::.a third 1=ptr..;er and the silica gel 
to :-emov11 excess moiscu.-e from tl:e .sami::ie 
st:aa.m. 

After the ,am-pilng trai:l hu been 
assembled. tum on 1n:i ~et the ::robe. ii 
applicable. >it the desired ope."a·tin~ 
te:nper~turl!. Al.low til:e for the ten:;:erat'J1'1!3 
to stabilize. ?lace c:-..uned :ce around tb.e 
lmpingei:-s. 

r.1.-1 l.4ci.C.iet:.~ Pr-::~u~s. Follow t.":e 
!eak--cil...:.x procad:i.~s outlined in .',,{ethod S. 
Sl!c:i::n.:s 4..1.-1 • .1 (~test L?ak Clec."')· 4.1.4.2 
(Llak Cied::s During Sample Run). and 4.U.J 
(?ost-Te:st L?ak Cleek). 

7.1 • .S ,'t/e!'!:'.:r.1 T.-ain Cperatian. Follow 
:.':te ganel':?l. ;:toc:idure given in Metl:od S. 
Sec-Jon -1.1....i. For eacil run. :-ecci:d t..":a data 
~~u.ire:f o~ a data snaet sucil as 1::e one 
:::n.o'W'n ill :"!:g'..!r'e !0'1.-4. 

;',t • .a C:uc-..rlation of ?e=nt !soiunetir:. 
Stime as Met.bod S. Section 4.1.d. 

7.:. Sample R.eca-ntry. 81!¢ proper 
::.:esnup proce<:illl'!! as soon a.s the probe is 
removed erom :he stack at the end oi the 
iampling period. 

Ailow the orobe to cooL When it can be 
3aieiy handled. ·-'fipe oii any ex:emai 
particu.iate =tter near th11 tip oi th11 probe 
ao:z::.ie and ci.ac::.! a cao over it. Oo not cao oif 
the ;:robe tlp tightly wn.il1t the sampling train 
is cooling. Capping woulci =ate a vacuum 
and d.-aw liquid out :rom the imi,in;en. 

Beiot'l! movi.ng the sampling train to the 
cle!lnup site. remove tha ;:robe Erem the train. 
wipa ot'f the silicon11 ~ase. and cap tl::e open 
outlet oi tl::e probe. Se careful :iot to lose any 
c:ndensate that might be pt""esent. Wipe oiI 
the siilecne grease irom tile impinger. U.se 
eill:ter ground~a.sa 1toppe."3. plastic caps. or 
serum caps to1:.!os1t these openin,is, 

1'..uufer th1t probe and impinger assembly 
to a c!esnup area that is deen. ;,rotected 
(:om t.'1e wind. and fref! oi Hg contaminotion. 
The ambient air in !aboratories !oc:ited in the 
L.-runediate \ic'""lity of Hg-using facilities is 
not norn:ai!y tree oi Hg contamination. 

tn.,pee: th11 train beiore and duri.--tg 
a.uembiy, and note any abnormai conditions. 
Trut the ,a.mole a.s follows: 

7' .ll C:md:iner No. ! (I:::!i,inge:- and 
~oe). tr.sing a graduated cylinder. :neasur,, 
?.he iiquid [n :.::e ii.at three i:npinger.i to 
·Nithi.n :! ::ii. Reeord :he vohm:e of liquid 
present (e.;" .see F!;un .5-3 of1{etl:!cd 5). 
11-.b icior::nation is nei!ded to calcu.iate tile 
!::loistu.re c:mt!nt ai :J:e effiueot gas. (Use 

oniy 3las11 st:ra~ bot'Jl!9. and gnduate.i 
i:ylinder, that have ~een pr-eclea.ned u tn 
Sec!icn 7.1.J.J ?!ace t.':a c::mten~ rii :1-:e :::st 
t .. ':...~~ £:pi.~;er:s t:l!~ a !CCO-trJ '.}iass ~a?'!':ple 
bottle. ~ 

1'\1kinq care :h.at dust on ~~k! 0 11C!lde of the 
:irabe or 'J!.!:~: ~.xte1·!or- .;~-::icr::s -io~s ~ot ~-=t 
in.to :.:e 3ar::;ie. quantitativeiy :'"!'Cover ~s Hg 
{artd any c:ndar:satei !.-:::i the ~robe ::~=!e .. 
~robe :'!ttin;. :nd ~r:,ba !i!:.e!' ~j !otlo·.vcs: 
Ri..~:se tb.e!!e ~=mconencs ·N1ti1 C"NO 50-ctl 
;:ortions oi 0.1 MIC:. :fe:-:t. ;fase tl::e ;,roce 
noz:::e. !i.ttt:1,1 and !.l.ae!', and eac.'l nhce oi 
cor.nec::i'-; )j.!\i.!l",~&re vet>"<\odl. ~•ft ,,:uue 
:L.":er 3.z:ci ~! Oac..'< iaif oi th.a third L::tptnger 
wit.:i a :na:Clmum oi ..CO :n.! of ::ieionized 
distilled wate:. Add ail wasitir..;, to tile :ooo
::tl .;las.s 3acpie bottle c::ntai.r.i.ng t..":e Uquid 
eroi::: :.'::i r .. nt three im;iinger,. 

Al:tar ail was~ have Olil!!l collec:ed i.n 
the sampie container. tighten ti:te lid on tlla 
container to prevent leakage duru:.g shipment 
to tl::e laboratory. Mark :he height oi t.he 
Uquid to de!ercine later wlletl:.e:r [ealc.:ge 
o.:::-Jn'ed du.rin~ t:'l!n.Sport. Label the 
container to clearly identir/ it.s ccntent3. 

7 . .:..Z C:mtainer No. 2 (Silica C,!l]. ~ote 
the color oi th11 i.adicatiq lilica 5el to 
datercine wnetl::er it :ia.s been comi,ieteiy 
seent and make a .iocarion of its condition. 
i'r=fe.r the ,ilica ge! i:'om it.1 i.I:l.pinger to it3 
ori~nal container and :.,c;L '!:.a te:,tel' may 
;i.,e as aids il :u::r.el to ;io::r tl::l!· ~iilca gel and 
a rnbber ;:ioiice!:la:a. :o remo•:c tl:.e ;ilica ;eJ. 
:-om th1t i::1pt.r4er. ~ sc:ail amount oi 
;:ar::c:es that .nay acib.ere to tl::e i.mpi.'lger 
wail :iee<:i ::ot be remcved. Since the gain iJ:l 
weight is to ba used for ::oistw"e caiC"..tiation5. 
d.o :iot use any weter or other liquic :o 
zansier the :suica seJ. !I a balanca i:i 
availai:lie ut tile field. wei:;;h the spent liliC3. 
6ei ( or silica gel piu.. i:.;i~erl to the nearest 
O.S ~ =i:::! tl:u.s \-.e;'3ht. 

7.LJ Cantc:Jner ,'va. ; (Absorbinsz Solution 
3lankj. For a blank. ,.:.1r.l! ::.:J ::-.!~{ the 0.1 M 
!Cl absorbing :soiution i:u , :co-c:tl 3ample 
bottle. Seai t..'le container. Use '..":is biar~~ to 
;,reo;:a.a lhe wor:cing ::el'C'.:ry Jtandarti 
3oiution (6.2..SJ. 

7.3 Sampie .~pa.-:::tian. weci the liquid 
level in eac::: concau:er to see wi::edter iiou:d 
was lost du .. -:in; =soor-w u a notiCl!able· 
amow:t of :eakage ac:::-.:.r:cd. either ·1oid t::.e 
sample or •Jse methods subject to t..'le 
aocrovaJ of tl::e Ad.:ni.nistrator to aceount for 
tile lasse:1. Then follow the proced= ceiow: 

7.3.1 Camuiner No. 1 (Im.pinger and 
~be). C..raful.ly c:an:sfer the content., of 
Container No. l into a taco-ml vo!wnetr:c 
:!ask and adjust >.h1t volume to exac-Jy tCOO 
r!'.i with deioni::ed distilled watar. 

7.J.2. Dilutions. P\i,et a z,mi aliquot f::-oc:; 
the dilut!!d sami,le froa 7.J.l inco a Z.."O·mi 
volumetric :1aslc. Add to :nl of 5 011r1:ant 
H,SO. and adjust the voh.ime to ;,:ady :$0 
.nl wtt.'1 deior.i::ed di~::lied •.¥ate~. 1"-.e:se 
soiutions axe stabie fer ~t le::::1t n houn. 

Sota..-The diluncn :.1c-:or will be :SO/:? for 
this 1olution. 

7.4 Analysis. Cilil:rate the 
Jp~pi:oiometer ;.nd :acor:far :::-:.d ;m!o;:art1 
t.!:e ealibra tion C'.:....,.e as desc.·ibed in Sec!ions 
a.1 to 8,¼. 

7.-l,l .',fer.:-.ir.1 Samp!e:r. R.epeat t.":e 
;:rocedun u.,ed to establish the calibration 
c:.:r1e wttll appropriately sized aliquot3 (l :o S 
r-.i) of eacil O{ the diluted sampl'!!S ( f::-or::i 
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Sec:ion 7 .J.:l u.:t:l two c:n3ec-,1!i•1e pe" 
heigi:lt3 agr!!e with.in :3 ;:,m:ent of Ll::eir 
ave~e va.iue. :-b.e p~!!k :ri.1..~u.= oi 1n 
,iiiquoc (exce;,t :.':e 5-ml aiiquotl ::i~, :ie 
;-rester t.~an :o ~er-:ent -:i !;:a :-ec:,:'ti:?t ~! 
3C.j,le. l t..i.:e :.ea.< =ax.i:=::.::t Ji ! : C-c:.i 
ailouot is aii sc.;.le on the r!!corder. fu.-..!lia
diiute the u~al sou.-ce ?a:::ipie to or::1g d::e 
H~ concsnt:ation ~:o the r.aHbraticn rar:;e ci 
tb.e ,oec::-ooi":otc.c::ete:-. 

;\U.,. a oia.ak and ,candard at !aast aitar 
avery five !ample:, :o ci:edc the 
;~ec:opi':,otc:e:er c:tiibrat!on: :~cai.ib:ate as 
.~eces3ar/. 

rt is aiso r!!Commendad :.hat Jt !?a.:: one 
3ac:la ~m es.c.:l stac.~ :est be Cec.kad ~y 
tl:a :net.hod of 1tandard additior.3 to corui..~ 
tl:at :at:"~ eifacu :lava :.ct Ultari'ered L:: :1:a 
analysis. 

7.4~ Cantainer Ne. 2 (Silica G.ai}. Wei¢ 
the spent silica gei ( or silica gel 9lu:1 
Jmpingerl to t!::a nearest 0.5 g usi..-ig a balan~ 
~ 3tep may be c.::nduc!aci in :.:e field.) 

a. Calibration and Standarr:is-aeioi:-e <!Se. 
dean ail glassware. bot.it new a=d <!Seci. as 
:oUows: b::-Jsil wit!l !Cap ar:d .,.,ater. liberally 
=e wtt!i tao .,.,at.er. 3cax :er t ::.cur in Su 
~erc~nt i-~d"' and then ~e wit±: deiorJ:ed 
.:ii3tilled water. 

3.1 Flow CaiiiJrotian. ~sei:::ble t!:11 
aeration systec a:, ,i:.own in Fi~~ 1c· .. ;. Sel 
the outlet ;:r.!!su.~ on t.b.e aerition ga.s 
c-;iit:tder =~ator :c a -•-i::::i= ;:~ssure c: 
oCO ruc i-14 (10 iJSi], a.i:d ~e t.b.e ilow,:imer:ng 
·1al•1e ai:d a ::ui::bla :1owmeter or .,.,et :ast 
::ieter io oi:mti:n a :lo·" ~ate of t..5:·J.l liters/ 
:in d:Iro~ tile aersricn-ceil •• -Uta~ ~-ie r1o·H 
calibration i3 c:::moiete. :e::::ove ,.:,~ !::ubbie 
;'.!owc::eter .::OI::t :l::e 3VateO. 

3.2 Opric::i Cail /.:"eari.n-; System 
Caiibr::rion. r.J3.ing a ~C-mi gr:iduated 
c7Under. add SO d. oi deioni::eci .:::' z::_11 ~d 
water to t.ie bottie 3ec:icn oi d-:e ~£:r:?t!on cail 
and. attac.:: the bottle sec::on co :.he o:..!::bidr 
3&:tion of :::e c~il. .. ~t!ad: ±e aeration i:r:H t~ 
,_:e C]Jtical ceili ar:d wnile aerati.n; at 1..i 
litenimi.n. dete=i:le the t:'..utimw::i ;·anai:Jle 
=an.sfor=er :ietti.""'...; .::ec:2~:sa.r'/ ea prevent 
condensation oi :::oi.s= in the ootic.:u call 
and in the con:nec~ tuoin:;. (TJ.:s semng 
!hould not exCJ!etl Z!l volt~) 

a.J Spec:ra.onatometer c,-zd ?.ec::rder 
Cai.iiJrorion. The c:tert:'.U--/ res1Jon:s11 :::ay be 
:neasund by either ;:el!J.: !::ei:;ct or ;mti: lrl!!L 

Note-The te:tnoel'lltu.r-e of th11 ?elution 
aii'ec-..3 the rate 1tt ~Hh.icil elemental Hg i:s 
:'!!iea~ed f::-oc a solution and. consequent!y, it 
ai.:ec~ the shape oi the absor;::tion c-.u--re 
( a.res j and the point oi cna.ximw::i ab3orbancs 
(peak hei:;i,.t). 7:::e.reio.re. to obtain 
~"l!produc:ble :-e~uit~. brh'l; all sciut!on3 to 
room tempera= before 1!3e. 

Set t!!e spec=photoi:::eter wavei,;;ngth at . 
:.517 ru::i. and make cer:ain :he ooc.:al call ls 
at :he r.:tini.l:rum :emoeratu.r-e that wiil ~reve::t 
water c:mder..sation.' Then set :.ha ~c.:::-,:er 
scaie as {oilow,: Using a 5G-ml ~ciuated 
c-:ii.::der. add 50 ml oi deioci::ed ci:sttlled 
.,;acer :o the aeration cell bottle and oioe! 5.0 
1:!i of the wori<ir4 mer,:-.:r/ stanclaro solution 
lnto c.he aeration cail. 

Sote.-..i,.lwa.y! add :ha H%<ontai.nin:; 
solution to the aeration ceil after dle :-0 ml oi 
ceicn!Zed disci!.!ed water. 

?!ace a 7e!1on-coated stir:"'.r.:; bar :n the 
bottle. 3eiore attaciling tile bot~e section to 

the bui:Jbler 3i!ction oi the aeration call make 
certain thst (t; :!le aer:ition catl ~~t ar.:n 
srocc::ck fFtg,.:.r~ 1.01-1} t, dosed ~3o t..--iat H~ 
w~il :to~ ;,r1?~a~iy ~rite~ ~~e optic:!~ c~H . 
wr.en ~::e t"'!C.uc::.3 aig'?::t :s =~1n~ ~cc:ecl ~::a. 
~.z: ::_"'!e:-'? ~s ::o c1ow :1"::c!..!_:;!'1 ·.he ·,~OOie!:'. U 
c::nciitions (1) ac.d [Zj are ::1et. ~ttac.:0: :b.e 
bottle 3ec:icn !o the Oubbier seC::on oi :.::e 
a.er:uion cail ::L.-ousz!'l ~.he ltcia 1r=n oC :ha c~n 
an.ci :::unecilata!:: sio9~~r :Zle :;icie ar:::. St!: 
:...~e jOiut:on tor 15 -;ec. :t:.."':'! an ::le c-;cord.:a:. 
ooen tl:e aeration cell >!Xlt ar:n stoocccx. and 
:.~en. ~=.::~diataiy trutiaca ~eration ··.i.tt:h 
cont!nt!ea :1t1r-:-::-:~. Deta~:ce ~:1.e ::I.J.x::::·..i..= 
aCsor:=at:.ca oi ~:.:e scand,1rci acd 3a! ::us vai1.:a 
:o :aad SO ;le~ant oi ~"':.e ~cc:-=er :u.i! seal~. 

-3.--t C..:ii!;.-.::ion C.J.-,-e • . .:..fr.er 5e!t:.;:g :.'ta 
::?corriar lc:lie. :e~eat t.1.e ;,roc:eciu..~ !r: 
Section d..1 u:im~ o.o-. 1.0-. Z.J-. J.C.. -..0-, and 
~.il-r..l ailc;uots oi :he worki.~~ standard 
soiution (final amount o{ Hg in the aenticn 
c?il ls o. zc-0 . .;co. ceo. aoo. and 1000 n~ 
res;::ec:ivelyj. ~e;:ieat :hi~ pr::cedure on eacil 
aiic::.ot 3iZ~ !.!ntii :'NtJ consec-J.tive oea.iu 
a~e:2 witi:in J ~er-:ent of th,eir 1vei-age •,ah!e. 
(Nate: 7o prevent :+g car:-10~· .• r ::om one 
iarr:-;,!e \o anocl:.er. do not close t.':e aa?"a::on 
!3.S tank vaive and do cot d.iscc~nec: "~e 
aer:iuon call f:o::: ~:'le O!)ttC:ti czil ~1.ni th1' 
:a~urder ?en has :'!!!Umed ta !he ~a1ieiine.j (t 
should not be nec::ssary to di~conn~c: :te 
aer~tion 1as inHH line f:cm che ~e!!"ation c~il 
•11 nen ci":an:!;!n~ :lampies. Ai:ar se;:,araun~ :::.e 
bocr!e 3nd ouobier sec::cn:s oi :ite ae!'l!.t:on 
call. ~!:?cs t!le OuObiar sec:ic:: :::.:o a ~u}.mi 
beaker coma1nin~ apprc:i:i~ateiy ;co :-:ti oi 
de!oruzed <.listilied wacer. RL-:se ·."le ooctie. 
3e•.::ion of the aeration caii with 11 i~!!am oi 
de!onized cistiiled water :a re:::ove tll ::aces 
oi the m:. (!I] :educi.-ig a~enc. .\!Jo. :a ;,revent 
the :ass oi ~ beio~ ae!"ltion. iemove ail 
traces oi tne reduc:.::~ a~ent between sam;:les 
by wnsCunq wttb deioni:eci ciistiHed ~..vater. !t 
1,,ii! :ie necas3ar/, icwever. :a wasn :he 
aer:itton call _:Jar:, with c:::ncen~reci HC! :£ 
any of the foUow,n; c::::.:dinons oc~..u-: i1J A 
white :i!.-n appear, on any !::side sur.ac~ oi 
the aention ceiL (Zl t.':e calibr:icion c.:.-,e 
c.':an'5es Judcien.iy. or (3! the :e;::iicate 
3am;iie:s do not ;tieid :e-;,rociuc:tble ~suits, 

Subcnct the average peak 1:.ei~t (er ;:ea.I< 
ar!:a) of the clad; (O.O•d. alic;uct)-wnic.'1. 
3nouid be les:i than Z pe:,::ant oi :-ecor:::er !'.lil 
lcale-from the ave!"lged peak hei-;ht.s of the 
1.0-. Z.0-. 3.0-. 4.0-. a."l.d 5.0-ml aliquot 
standards.!! the blank ab3orbance is g:reeter 
than Z ;:ercent of f:ill-5cale. tl1e probable 
cause i3 Hg conta.rni..-ution of a 1"l!agent or 
car.:"/-<Jver of Hg f::-oc a pnviows Ja.mpie. ?lot 
:he corrected ;,ea.I< height oi el!cil 3tandarci 
solution versus the correspondin; t1nal total 
Hg wei~t in the aeration ceU (in :ig) and 
draw ti:e be:it•lit 3trai~t line. This ii.n11 
Jhould either ;ia3s t.'--~u;h the origin er ;,asa 
d:..~ugh a point no fu.rt.."lar f:-o.cn tha origin 
!ban :2 ;:ercant of the r"!cot"'Cer fu.t1 !eaie. !! 
t.':e tine <ioe:i not ;:la53 t.'lrougi,. or ver1 ::tear :o 
t.':e origin. check for nonlinearity oi :.he c-.u--,e 
iJid for l:lco~tl, prepared sta."l.da.rd.s. 

~.S Sc.mp/in-; T'r-::in Cai.ibt'C!ricn. Ca.iibrate 
the sac]Ji.i::; t:'aill com;::onent.s ac::::irtlin:; :o 
tile orocedu.res outlined in t.':e foilowm; 
sec:iol'!!I oi Method 5: Sedan S.l (?:::be· 
No=lej, Sedan 5..2 (?!tot Tube), Sec:ion 5.J 
(Mete::-..;i,g System), Sec:ion S.4 (mbe 
Heater), Sec:icn S~ ('!'em;:erat'J..M Gauge,), 
Sec:ioa 5.7 ('Earomeier). :-late t.'lat !he leai<
C::!CX de,c::bed. in 5ee:oa. 5.a oi ~et.hod 5 

a;,plies to this :::et.'lod. 
9. C.:lcu!ations~.: Dr/ Cas Vofu:::e. 

U3ir~ the data :r":::n ~his ta.st. .:31~..:la-:! t/ :it.Aw.it 
:he ,-:_7 jlS 1ampie votcr.:a at H~-:=.1:d. 
·::lr!d!t!ons (cc:-::~c!~ci fc: !~a~a;e. :f 
:'!e-:e:ssaryJ .ij c'..!:.:.i~eci :n St?c!.:o~ -5 • .:: .;f 
~.fat!lod S. 

9 • .: v.,tu::::s a; ~Vc:sr·Vi1::or :::td .'dois::.::-~ 
C.;,-::e."'!t. t:j1n~ -:.~a data 0C:l1nad :::'om. :...~is 
:es~ caic::iace ·;..:.:e ·:ci!..lml! 1J( wacer va~or 
V wuuu i..~d :...~e :::oist".!:~ conce~e .3...., Ji :=:e 
;tacx 1as. (J3e 2:ouations 5-2 ana 5-3 ,Jc 
:.-tedioC 5. · 

~1.3 -~~'~:-~ ~=: ;_~:·~c/t?: 7·s.~:-..!. ~~.g ;:a_c_~ . 
.... -m ..... ls ._!JC :u, ..... -"":U.aUvu - ·-:- ~1. .ilt: ..... ,H. ~-

.::aic:.:..ia:a ±e avara~2 :Hae.~ ;as •reioc::7 ·, 1 .. 

g.4 rJt::i .',fcu·c:.:::r. :~r ~ac.~ sour:a 
3a~9te. :cr:-~c: :!:?! averars!! ~axiou::1 
ab.sorCar.:a of ::.1? :·.vo C:J:!:ec..!tive sac::ole:s 
·,vhosa ~eak ~eig!ltl a~~ wi~J.n :3 pe!"cant 
of t!:eit" ave:a~~ for t!:a contriOudon oi the 
solution blank (see Sec:ion s..iJ. Usa the 
calibration c:.:..-:e a.cci t..1-:eje cor:-ec:ed 
averag.!s. ~o dcts!"::"'..:ne ~,!? :lnal :otal 'Neigb.t 
oi :::.arcurJ i:l nanogr.l."ll.3 i::t :he aeration cell 
for· '!ach source sar.c.;:le. Cor:ac: fer :any 
d.ih!:tun.s ~acia :o Ort::; chg 3~--npie :n tie 
workins; :ang~ ~i :~e ,:pec::o,ho:cr::e!C!r. 
~an c.z.i:::~a,a :l:a !-:; ~:: ~; (:i'<.,j in ~e 
,:,r:T-"'lal 3oiution as toil~ws: 

·-r,nz~!! 
CHtt~,.:::i Lc:al nanos?"3r!"..s oi ::e!"c-.:..-; :...": 

a.iiquoc anaiy::::?ci (r1?ai;2nt '.:tank 
subc.:ac:ad~. 

J.2. == Ciiurioe1 :a.c:or :or ::e E-:~~cntai::in; 
3C~!!tion (Lc:fr,t'"! :1cidL."1~ !o :J?.e ae!"':!tion 
cail: a.;.. O.F. =i Z::.0/ Z l! :.!:a 30u:cs 
sam;,iP.~ Wf;!~ c.ill!ted a..s Ca:u:::Ceci :!l 
Sec:ion ~.J • .:.: 

V,-=Saiu:ion ·:oiu.c:::e oi ori~I'!.9.l sampie, :.CCO 
."::i :·er sar:pies diiuceci .as cia!!c..-:beci L"t 
Section 7.:.t. 

tO-'=C.J::tve.nion fac;or. u..i,fo;. 
5-=- Aliquot vo!u.n::e acicied to aerntion cai~ :nl. 

;.s .',fe."C'..rr/ E:.::::issian .=I.are. Cak.:late the 
H~ em1ss1on nte R :n 1,i cay :or ~ontinuous 
operation:, u.5i.r~ 2:quaoon :01-z.. Fer cyclic 
operations. t1se oniy the t:..":le 9er day eecil 
3tac.'< is in operation. The total H7, ~mission 
rate il-::m a ;ouri::e wiil Ce the ,u.mmation of 
:esult.:i fr-om ail 3tar:.'<.1. 

R=-i< rn .. , ·r, A. (88 • .m,ct0-"1 
tV. .. ...,,,,. 'I ... -.,H"t',1 PJ 

Where: 

Eq. 101-a 

A.,.,..S!acx C'08S•:!edonal er-ea.=· [it'). 

a8.~=-C.Jnvenicn :ac-.::r. sec/ day. 
10-• ... c.mvenicn :ac:or, s/ JL'5-
7,=-Ai:Jsoiute avel"l!ge !tac.'< ~as ia:::pernt'.t..":!, 

''.< ("R). 
?,=-,;\_bsciute staci: ga.s ~uur.,, = H¼ (u:. 

.l'5j, 
:< =O.Ja.!8 ''.</ mm .Hg :or ::::eerie :.:nits. 

=- t7.e.5 ?/in. Hg !or £:lglish u.nit3. 

9.a fsolci.-zeric Var:a:icn and .1.c~otable 
.::.esuits. Sa.me aa Mecod 5, 5.!c:ions a.tt a.-id 
il.tz. :!spec:iveiy. 

9.7 Oeum::ir.arion of c~maiiancs. 2:tcil 
:::er:cr=a...-ica test c:::nsists oi t.'::l!e :l!?etitiol'!.3 
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of :he appiiC3ble test ?::tethod. Fer the ;:ur,;,ose 
of ciete=inir..:; c:::mpliance with an appiic.::1bie 
nanonal ot:l!.is1on ,tandard. '.l.9e ti':e averaise 
oi ~e :esult3 cc ail :eoeuc:ons. 

10. 3iblio-gr.:;:i1y. !:Ac:dendw:i :c: 
Spec:fic.::1tioc:.s for inc:.-:terator Tesc:..-:t~ ac 
E'ederal Faciities. ?HS. :-fC..;.?C. December~. 
i.56i. 

2. Oete:-:::ir.inlf 0--tst Ccncent:atioi: L:t a Gas 
St.ream. ASME ?er:o=ance Test Cade ~o. 
Z'J. New York. NY. 1957. 

3. Oevori<ir~ Howard. et 1L .JJr ?.?ilution 
Sourca Testing Manu.::1l. Air Pollution Cantrel 
District. !.as An;eies. C.-',.. :-lovemoer t563. 

~. Hate::. W.;l.~ and, W.!. Ott. Dete=.ination 
of Suo-~!ic~gram Quantities.of Mc:-c-..:.:;: by 
Atomic .-\bsorpti-on Spec:ropnatcmetry. ·.'1.nal. 
c::em . ..o:zcas-,;_ 1sea. 

.5. Mar:<. :...3. ~lec::.ar::cal :'..-:t;ineer3' 
Hancibook. McGraw-Hill oook Co .. inc. ~iew 
York. :-/Y. 1951. 

5 .. !,{art'"..n. ~ober! M. C:.Jn:trucnon Cetaiis 
oi !soki::etic Source Sao;:ui:i~ Squipme!'lt. 
t:.S. E..·l'riror..::ientai ~tecrton .~genC"'/. 
;1.esearc."! Triar.~le ?-;r:<. :-iC. ?ubiic.::1cion ~io. 
....... -r::J .. ,sat .. -\o:tl :971. 

-:-. 
1.Vesta~ ?°!"ec:;:i!.:.t!cn C::i~sion of Toy 

~ .. 1anuiac:ur.n; C.J. ~,iat!lcds :er 

Oeterr::i."tation ai Veioc:t-:. Voiume. Dust and 
:Vlist Coc:.tent of Gdses. 3ulle(l."l WP--3<'.l. !:.os 
.¼.~l!ic,. CA ... ~S€3. 

3. ?e:-:-1. f.H. c:-:e!'!':!C:ti ~;i!'!~s.rs· 
:-:antlbcoic. McG,aw-Hi:l 3ooi< Ca .• i.:1c •. \few 
·::irk. :,.·y. 1S60. 

':J. ~Or:t. fero::i.e r. 1{:J.ir::er::ir..cs. Caiib::uio:t. 
a~d C~ar:at±cn cf tsoki::~tic Saurc~ Sa~~iir..~ 
E:qui;:m::ent. U.S. !.-:t\'ironmentai ?~ocec:ion 
A~enc-;. Resea::::-1 T:-ian;la ?ark. :-:c. 
?-.:cHC.::ltiOn No •. -',.P'!'D-)576 .• -\prii t9il. 

:o. Shi;ehara. :t.T .. W.:. Todd. a.c:.d. W.S. 
Seti:..~ Si~lficanca of E.~r, ~"l St:ic!< 
Samoiin; Mes.sure!l:ents. Stac..'< S<1.c::.piia; 
New·s. t:{ll:5-tS. September :97'.l. 

:1. Smith. W.S .• et 11. '.:ltac:<: Gds Sa.m;:,lin; 
L:::icroved and Si.c:!oiliied wit.'l. New 
Squipment. A.?C.>.. ·?apP.r No. 5i-tl3. 1357 . 

12. Smit.:. W.S~ :l. 7. Shi~ehara. and W.'l. 
Todd..-\ Method of lnter;:,rectn~ Stack 
Sau:;Hn~ Data .. Stac!( 5d.i.-npii.c.~ ~ews. :(Z1:5-
1i . . \U~.lSt 19r.l. 

tJ. Specifications :or L."lC'°.r.er!.tor 7estin-; 1t 
'l2derai :'ac:iities. ?HS. NC.-',.P.A.. :S67. 

H. Standard Me,hod :or Sampiin; Stad:s 
:or ?,i~::-.:lace ~,fat:er. !:.-:: :9i'1. .-\z:m.:ai aaoi<: 
:ii ."'.S'r.-,i Standarci:s. ?!!rt ::3. AS'D-l 

Oe~i~acion D-~23-it. ?hiiaciei;:nia. ?.~ 
:~71. 

~3. t/et'..r.ard.. f.:<. ~!e:r:e~~~r-; F!utc1 
:,{e6aniC3. foim Wt,ey and Son~. [.c:.::. New 
Yc:-K. :94i. 

:a. :.!it::heil. W.f .. and :,!.R. Mici~eu. 
frn;roveci ~ocadu.'""! for Cetar::1int::~ ~(e~..:..-; 
:'..-ni3sicn:s ::-om Me!'C'!l.t"/ C.ail Ci.!or-Alkall 
P!ant3._J •. -\PC.-\. zs: s1-i-;rr. fwy t9ia. 

t1. Slti-ge~ara. R.T. Adiust:nen:s ln the E?A 
:-(ociogra;:h !or Oii:ereat ?:tot Tube 
Coeiiic:enu and Dry Mofec-.tlar Weights. 
Stack Sampling News. 2:~tl. Oc:ober t974. 

ta. Voilaro • .R.F . .Reeo=ended mcedl.U"?! 
for Sample r~verses ln Ducts Sms.iler than 
1::: !.!lees l.-:t Diameter. U.S • .:'..-i·rtro=ental 
?-:ote~on .-\;enc7. !."::i:ssion ~Aeasurement 
3ranc.',.. ;1.eseerc: :':ian;ie ?a..;:. NC. 
.'iovember !976. 

,9. Klein. :t. and C. Hae.':. Standard 
.->,.ciciition:s: t.'ae, and Ll::::itation l.-:t 
Soe=cilotomemc Measurements •• -\.mer. 
~c.;,::i. ::m-. 

:o. 'Nater . .-\t:i:::cs-or..eric .-\.c:.alysis. :n: 
.-\.r.:.ual 3ook of AS'!:,{ Standartls. ?ut 31. 
.~.sn1 ::e,i~anon iJ-t193-i ..;, ?h:ladefpnia. 
?A. 1574. 

40 CFR PART 61 
APPErmrx 8, :~ETHCO 101 
PAGE 5.101-4 CF 9 



-o )::> .i,. 
)>o "U 0 
w-o 
Pl fll 0 z -., 
UI C) Al ...... 
__,, >< -o 
0 :P 
-• oj ;o 
I ~ -·i 

U1 
?.: 0) 

... -:-...>n,-.-.1 
-., -I -,-
\() 0 

CJ 

0 

) 

VACUUM GAIJliE 

llllVU:.JMEHll 

finurn 101-1 Mc1c111 y sarnplinu train. 



.__<~c:; rt., p,-==:= 
~~ .. di 

~~ \ .. .\ ,\I\7_.7_i, !i 18/9 F:MAL.:: ;!).LLSCC:<!7 
~ \.) .. f'...~j. .~~ - T - = ..... I~ 

~--- ~i 
~ i ~----------· 12'? L..:NG71-i NEC~SS-!.nY iO ~n- SOLU7!0N CE!.!.. ,,- .. --... 1, . TO S?:CTF!O?HOTCME7ER 

I ' 
/ \ 
I I 
\ I 

\ / ' ,, 
(ENO v1ew1 

NOiES: 
C!:LL. WOUNC WITH 24--G..:.UGE NICl-iFiOME WIRE 
TOLE:RANCSS:: 5 ?ERCSNT 

Figura 10i-2. Optical c~il. 

3.31 ::n CIAMET:Fl 
C.UARTI WINCCWS 
). T 2ACl-i :NO 

40 CFR P.ART 61 
APPEMDIX 8, 11ETHOO 101 
PAGE 5.101-6 OF 9 



F-;:; C,\t TAN:< 

~ iS/9 MAL..; 3AL.J. JO!Ni' 

t< .. C°1f- 4-mm SORE T=i=t.CN STOPC:lC:< 

II ! I 3U6SL.:F! ,.-{~ 
1 i PORTION ' 7 

: I l',:::::_l----..l ,_.r I • 1 
' t ! I , 1 
1 

'- --~ s- -:-) - 1 TO ~I ~iji ~.,.,.--==..Jr! ;~--,aPTIC~L.C.:!...:.. 
i9/:22GnOUNDGL.ASSJOINT/i ; ii ·sl\ ll•~J j 

_ _ \ \l u · /i f ' 1r ~\ 
Q I j 1 ...=.....,:-'.. 18/9 MALE SAL.L. JOINT 

q I I f ~ 
19/:22 GROLlNO 'C' ~uJL \ 

GUSS JOINT· . / :-:,, .. 
WITH S"iOP?SR // ~ ~-

~ ~ ~ 

1~11 I i I I 
! Ii 

! j 
. I 

I 

' I 
I 
I 
I 

I i 
AL.!. OlMSNSIONS tN c:n 

UNL.S:SS QTHeBw:sa NO"i:D 
I 

I 

ll 
' 1$ 

-~===~-'· SLOWN GUSS BUSSL.Er! SOTit..: PORTlON 
APl'ROX. 06 by 1.0 c:n 4,0,..:m 00 by :?.S--:m IO 

Figure 101-3. Aeration ~!l. 

40 CF~ PART 51 
i\PPEMDIX B, :'lETHOO 101 
PAG~ 5.101-7 OF 9 



( 

·- --·---· .. ·---- -
·n•v 

-·-·-·- -
·••v ·••v 

----·- - ---·- . -- ----· 
------.. -···- ----

---- -------
---·· --

------------ ---
--·----· -------·-

-·--·- -· --·-·--·--

··-· 

·--- --

------
-------

---------------··· ·- . ··--·----···-··· -- ---------- -------

''"' J" 
11.,I Jn l:f0 l:ln Uol 311 

'II l!J NI ,!I'll I W I 1111IJ VII .J.IVI II HHOU l:t1NI 
IIU II lSll lUNll:l • II Jll 11111 

!JNI/IVJ I 11:fl"IIV llJlll'f SV!J Allll JV. 
SV!J JII JlllllVIIJ,IVIH 

JIIO l VII l,IVH I 11.tl'IVS SV!J 

---- --

• or, 11H111 

lr,11 '11 !1 ftn """':IUl1SSJIIJ :JtlVlS 

------------- 1VIIIJIVl"-111:trl11 JRIJU,I 

(WPI 11!"'/ t"' 'J l VII JIV J 1 
-------------. !HIIH JS II J1 VJII :1nnu.t 

---p,!I 111 ' '11 ll.n"Vltl :11HOflt1JlVIIOl1VJ :J!JVIIJ/IV 

·or, NIJIIV:JUllN]III :lllZUrl 

lttJ ur 'lll!JNJ1 :111011.t 

¼ ·:111n1s1on UJWIISSV 

-~ --·-···------- :JIIOSSJ1ld JIIIHWIIIIVII 

----·------- :111n1v111,,nJ1 tNJ1nwv 

-·-

----- -

-------

-----

------ -- ·- --- ---···----.--- - ------ -----· .. - -

't'" t."' 111 711 '"I 1s,IVI OilJ., 
:11'111111/\ 111.11 "'"' IJVJII Ill 

J 1.fl'fVS S V !J IIHWI A llJIJ 1J/\ JlllllV11Jdl1JJ 
:1JIJIUIJ 1'3VlS 
S51111JV 

1"11.NJIIJHIII 
JIIOSSJIIJ . 

'"" . .,,, 
en'""' 

n1111:1v/\ 

1 lRVJll,1,IV ~I. 

-------
J!JVIIJ/\V 

1VIIJI 

- --
·u,,o '(II) 11 JIIVflltl 

JWll rntll,I JSIIJ/\Vlll 
!JNlt.tWV!: 

":J'lNll:tlJHOJ JIIIH 1011,I 

lltll'.IV:f :J 

"'"' 11 JJ Jl'f 
"UN xon IIHRf 

"ON xun Jl,IWV!: 

·or, NOU 

nvu 
IJOlVIIJdlJ 

NtlllVJlll 

-rnv1, 

.. -
0 

0 
C1 o, ~-
;:: LJ_ 

.. - LtJ (:1 
\0 ::- . 

0.1 
I- ~ I 
G.: CD.-
<:l'. 0 
o... X ,-,._, . 
C~ Ol~ 
LI_ ;::::: 
L> ltJ ltJ 

O.{!:' 
00.. ,::( 
-e:J· c: 0.. 



~a :·::. .:::. 
;t ~ (J 

Pl r11 n 
::;: '"11 

<no ;o . ,_. 
--· >< -o 
L) > 
_ _, LO ~O 

to .. 4 
~~: (.')\ 

•.:> rr1 _, 

"Tl;~ 
11)0 

Cl 

Nl:4:0Lf VAL.VE fOll 
fl-OW CONTllOL 

Af:UAHON 

CHl. 

fl.OW 

MfHU [ 

1:XIT AUM lO llO l 
SHWCOCI( or 

-=-.}~ ----·-_J' TO ~AHIAUU: 'fllAN~HlllMl:11 L'Jl ~c-

E·rn::At c1:u. 

__ MAfiNlcllC STHllllNG OAll 

MAGNl:llC Sllllfll:H 

fiu11rn W l b. Sd)Omalic of ucrntiua :iYlilt:m. 



:,-iethaci lO'lA. Cetermmatioa oi ?!!.!"0.1.Sl.!ate 
a.a.cl G.iaecu.s Me=ry .s::ai..saiom F roci 
S<Jwa~ Sludge ~tor.J 

[ ."11 ethoci ! 0 I A .;.ad::d '.Jy .J. i r'R. 2.! -;-c..:. 
June 3. i 9i:; 

u:itrociuc-'...ca 
1;tis .::::ethad is similar to Mecl:cd :01.. 

axcaot ac:dic :oca:siu.:: :e=an~ante 
ioiudon is u.:ll:!d umaad oi ac:ciic iodine 
:nonochlcride :or ~ilec::on. 

t. .--l.pplic::iJiiir/ wd P:'!nciple-t.1 
/,.ppiic::iJi/it'"/. Thu method appiie:s to the 
ceter::tinanon oi ;,artiC'.:lace md "iaseous 
;:erc-.u-1 (H~j emissions :':om sewage Jiu~e 
inc:e:ators and other 30urt:as as spectiiad ut 
dle~atioM. 

t.Z ~'lC:Die. ?,imc-.:.iare and ga.seou.s Hg 
e::1issions us wttl:drawn uokineticaily ::-am 
the :1ouree and coilec:ad in ac:ciic potassium 
permanganate [KMna.) solutioo. r..:ie Hg 
cailec:ed (in the mere-me for:::) is :.-educ..-d co 
eiemental Hg. ·.vi:ticit is :b.en aerated ::om che 
solution into in ootical celJ and r::easi=d by 
atomic absol'"!'tion spec:rophotome07. 

z. ?.ai:ge and &nsitivit-/-Z.l Range. 
After u:titial dilutioo. the ~e oi thls .:nethod 
:.1 :o to aoo ng P~/mi ne •1p;,er :i.:nit :3.II be 
~xtancied by f,Jrtbe.r dilution oi the ,ample. 

U Sensiri7ity: The se.o:sitivtry oi the 
!!!ethcd deoenci.3 on •be =rderl 
Joec:rooilotocieter comt.Jinat!Otl Jei~d. 
. J. fr.terfering .--!.gen:s-J.l 5::::zpii,7g. 
~sive oXlcii:.ai:iie o~anic :natter :;:: :he 
,taci: ~as ;:rematuni:r de?Jieces 1he KM..'ltJ. 
soiution and :.tler!!OV =vecu fur.her 
coiledon oi H¼' · · 

l..Z li11ai~1s. C.:mdecsation oi wacer 
·,aper on tlls optical cell wu:dows causes a 
oos1eive lntei::"!r!!nce. 
• 4. ?recision-?;!!sl'!d on ei;ilt ;:ai.'"!!d-c-...in 
!asu. the w,~·iaboratc:-j nand.ard 
deviation wq~ e~ci.::-=!ed to be 4.S --~ HS?i mi 
in the concant:'a1.1~ rai:i<;e of 50 co 1:30 14g H;i 
:n~-

5 • • .;aaarnr:zs-;.1 3cm:u'in-; T.~7 and 
Sample· ?.eccverJ. Sams aa Method 101. 
Sections 5.l and 3.Z. :"!!S!le<::ive!y, ~:cce!lt :or 
!he ioilo-wing .,.anacio= 

5.l.1 ?rr:Jae !..i.ner. Sa.me as Met.':tod 101. 
Section 5.1..2. axcat1t :hat ii a filter :.s u.,ed 
al:ead of :i:!e impinge.rs. dle t~ter n:i"U!lt use 
the probe heiu:in~ systam to ai.il::i::::uze the 
coaderuratioa oi gas&0u.s 4 

5.1..Z ?'!Iler Haider (Optional}. 3orosilicate 
gi.as.s ·.-ritl:i a :i~ci JtaiciesS-Jtee! ·Ntre-!C"effl 
filter mi:,part (do not u.,e 3l,aaa i:it ,uppomj 
and a ,1iicoue rubber oi Tenon ga.sket. 
desig:aett to provide a ;,ositive sea..i agei.c:lt 
lewge from ouuid!! or around the filter. The 
filter holciu must oe ~ppe<i ·Nitil a filter 
lleati.::lg system capable of maintaining a 
t!ffltleratan =ii the filtJ!r holder of !10 : 
15~ C (Z4a : z:s• Fl dl't".!:l? ~ ... m;il::g to 
:::rimmi:a both wai.t:r and gastroi:.1 Hg 
=den.satico. The t~star :nay '-131! a filter tn =es where t:.e -,~z-M coatains i~e 
auantitias oi ::iar.:ic-.:tlate :::a.tier. 
· s.z A.nair.tis. n:,. appa.ranu nffci.ed for 

analysis i.s t.':te 1am1t as Meti:cd 10-:. Stt¢on.s 
5.J and s.+. ex=t aa icilow,: 

Ul Volumetric Pfr:eu. C:a,a·.:..: 1-. z-. ::-
, 4-. s-. l~. and zo..ml.. 

5.2..Z Graduated C1iindu. zs-mi. 
5...U Sleam E<tti:. 
a. ii4agenu-lls11 A CS reagertt-grr!de 

c.::e~ic:Jis or ,~::.ivr:!ien:. -;.-:less oc..ier-wisa 
:peclfied. · 

3.1 Sampiing and ?...ec:,ve.7- The resgents 
-:sed :.n sam;:,it:g and :-ecovery are as foUows: 

a.:.1 Wa:e!'. Deioni::ed cifatiileci. :!'teee.:i.g 
.... snt Speci:ic:tClO!U :or ,:.-;:,e r :'te!!ge::t 
Water-AS.:,£ 7~sc ~{ethoci Ci ns;;-7.;. :: 
:-::;n ·:::::c:?ntntion3 ~r ,Jr';a,n.ic :::atta:- 1:e ~c: 
~x;ea~d to Oe present. =.i.e a.naiyst :::.ay 
aii::i."'.tate the iCtu:tJ. :asc :or oxid.i::aoie 
~~ar..ic :nat:e~. C:~e !hls ·.vec2r !.."t a.il ~1u:1or:s 
and Joiution ::reoarations. 

d.!.2 ,Vlc.-ir: ,-icld {l-i."10,}. ;a F'~~ti: (!/'/ 
VJ. :',fix ei;aal .,.olw:e:s oi c:lnc!!ntrated r:NO, 
1nd cie1o=d cii3til!e<i water. :ieu:g cattf.u :o 
jiowiv add ,!e 1c:d :o •.::e wate~. 

1.1.:i Siiic:: ee,: 1ac:.ic:iw:g !"fPe. S. 10 :a
:::esil. Ii ;:~·tiousiy u.,ed. :...7 at :;s· C ;zso· 
:) :or Z hr. 7.:a :este:- ::::ay ti.Se new silica 3el 
as reeerved. 

,.1.+ .=Wer {Opcionai}. Grass fiber rJter. 
Wltilouc organic binder. e.:cil.ii:lit:!ng at !esst 
99.slS percent eific:enc-/ on 0.3 .~ d.ioc!yl 
pililia!ate ,make particles. The tester :nay •.ue 
the filter in ca:ses whet'!! t.'le gas =am 
conta.in:J !~e quantities oi ?artic-J.lata 
:attar. but !:e zilouid analy::e olank filte:"3 for 
Hg content. 

il.:.s Suif.ir:c .-½c.id (H.SO,), 10 ?~reent 
(V/1/J. Acid and :::::.i.x 100 mi of con=traced 
H..SO. -....,tll soo oi or deionized di.stilled 
·.vate!'. 

3.1.d Absar.:ing Saiutian. 4 P!r:mt 
K,WnO, {Wl'I]. ~par! :=,,sh daily. iJi3solve 
40 g of :-CinO, i.:l ,u:Sc:ent :a ;:ercant :-f..50, 
:o !?lake 1 !.ite.r. ?!-e;,a.ra and 3tore in ~a.ss 
:~attles :o prt!vent degradacioo. 

o.z .-w.aiysis. The :i!egenu :1eeded :or 
aaa!ysi.s ara listed be!ow: 

o.Z.l rin (llJ Saiulian. ~;,at'"! ~sil cia1iy 
and '.~eeo sea!ett when root :iau:,i c:sed. 
Competeiy dissolve 20 g oi till (m c::.loride ( or 
::5 g oi tin (m 3uifate/ C::-Jatai.1 (Baker 
Ai::.a.iy:ed ;:aasent 3l'llda or any other br3.lld 
~!:at • ..,,il :;i:ve a ciear Joiutionl m ~ ::.I of 
:oncantraced. :-:C. Cilute :o 2!0 mi wit'l 
d.eioci:l:l!d 6niled water. :Jo r.oc lubstitute 
810 .. H.SO ... or other JCOtl; ac::d.1 for :.:::e 
HC. 

S.Z..Z Sodium Chforide-Hycirox-ylamint1 
Salucian. CliallO! ve U g oi 3ociiw:i chlo:,de 
and 1Z g oihyd.-oxylami.ne suiiata (or tZ g oi 
!:yciroxy!am:ine hyd.--oc::.loride J in deiom%ad 
wciJ..Led water and dilu.te co 100 .::::i. 

s..::.3 Hydrr:,c.'tlaric Acid (HCl}, a N. iJUuce 
57 i:J. of canc!!llt?ate<i :-:NO; io :co ::l ·.vtt.':t 
deion::ed distilled water (slowiy add the HC 
to tl:!e water). 

a.=-+ Nitnc .~c:d. IS ?~r-:::1nt {V/T/J. Dilute 
lS au oi =centrated i-<:NO, :o 100 au w1til 
deion.i::ed wtilled water. 
au Merc-..:ry Staci, Solution. ! .11g Hg/ 

mi. ~!lr!I and Jtont ail :nen::ur1 ltani:..uci 
,alutions in borosilicate gi.ass contai.ner:s. 
C.:moleteiy dissolve 0.1~ g oi r::erc-..i:-; cm 
c::.!ande la 7S o.i oi deion.iud di.stilled water. 
Add tea mi oi c::ncmtracec ENO,. and adiust 
the vcluma to exac-Jy 100 mi ·.vtt!t deionized 
wtillad water. ~ thorou-gitly. TI:i.1 loiution 
[1 ltable for at least t :::oath. 

a.ui Inuumeriiate Merr:-J.t7 Standarr:i 
Saiucicn • .:a :.:.g-Hg/a:i. ~pare fr-e:sil w~:tly. 
?!:pet 5.0 mi of the ::u:rc-.i:y 3tock Jolution 
[See:on d..Z..S) into a ~CO-mi voi=ec:'ic :1a.sk 
and add 20 mi oi t5 cercant HNO, Joiution. 
Adju.,t ti:e volw:le co e.xac-Jy ,;oo mi with 
daion.i::ed distilled watl!!'. Thorou-;i!iy ::ili: :he 
3oiution. 

si7 ~-v.,,:-itit1lZ .'.,fe!":..Jr/' Stcnda.-d 
Solution. 200 ng Hg/mt. ~;:,are ~sh daily. 
?i,;:et s.a i:J. £:om the '"~ta=ediate Me:-:-.:r/ 
Stand.a.rd Soiution" [5.!cnon 3..Z.:3) into a .!SO
::ti ·,oiumet.-ic :iasR . . .i...dd 5 ::tl of 4 -;e:-c,mt 
:Cyf.ntJ. aOsorbin~ 30iu:icn ar:d 5 ::ii oi :s 
;::e::a::t ~'101 •• ~ciiust ::le ·,oiu...-ne ~o -!:i:ac:!y 
:.;il :::i ·,-vt!t C~icm:aci ,iiJ,:ilaci wata:-. ~A!~ 
:!:orou,!i-Jy. 

-s..:..s ?,,cssit.:m P'!r::/r:.~1c.-:a:a • .i ?CJr=::n: 
(r.,V/1/J. !:issoive 5 5 of :Q1t.•C. in d.e~o~ad 
distilled ware:- and .filu:e :o 100 c:li. 

d.2.:l FWsr. Wbr.:::u1 No • .;o :ir 
~quinienr. . 

-; . . :::-::cadu:s-:-.:. Sar:1::iir:5. The 
iac:pii.::; ;:rcc!!dt:.re ls dle sat::1e as ~{ethod 
:01. ;xc2p:c :or d:ani;e~ Cue ~o the '.l.!e oi 
:C.£nO. Lc:.itaad oi !C .acsorbil'.:; ,oiunon and 
:he ;;aasible use oi .a filter. These char.ges are 
as foilowr. 

T.t.1 ?reliminar/ De~rmitta:ian:;. The 
;m!l.ic:.ina.r-; datert:".ination.s are :l:e ,ame as 
t!:osa given i.!I Met!:od 10!. Section 7.!..::. 
e:tc!!ot for tl!e absorbing soiution cieoleticn 
i~ ·L"l :hi., method. high oxicii::abie.o:-;ai::ic 
content may ::,,a.ice lt lc:po:ssible :o sample for 
t.':te desired mi::ll:lu.r: ci::le. 7;iis problem is 
i.!ld.icated by ti:ta co:::ipiete oiaac:i.r:g of tb.a 
::u.-:ie coior o{ :b.a :oino. loiution. In :he:se cases. :he (!!:Ster :::tay dhiicie t!:e ,ample :-...:: 
into :wo or :::o.re ,ubr= to in.si= that :l:e 
1bsori:ing ,ciution ·.vouid ::ot oe d.e;:,ieced. In 
cases witere an :u:cess oi ·,ra-ter ::mdell3aticn 
is enc:iunte.reci. coile~ t''NO r.m:s to r.iaka oae 
1a.cr,:,ie. 

i.:..z ?~parr::ian of Sa:::ipiir.g ,.-::in. 7::e 
;,~a.ration of ,he la.t::!piing a->...in is :.!1e same 
a.s :hat ;riven in :,{et!:od 10!. Sec:!on 7'.:.,j. 
~:tC!!pC for t.::e cieem.ng Of :ie ~SIW!1?'3 
:_prooe. :iltar :i.oicil!!' (ii ,uedl, ~p~er,. a.ad 
c:::n.::ec:oi::s j and t!:e ci:a:qII:.g oi :be :L.-sc ~ 
lc:;nnge.rs. La thi.s ::iethod.. c!!!en .all ±.e ,ia.sc 
~=c:pcnenu by :±:::sing wit!:t 50 ;iercent HNO,. 
:ao water. 8 N HC. tac water. and 5.naily
de.!oru.::ed disniled water. ,.1en ::iaca :oO ::tl oi 
.;, r,,er-..ant !<Mo.O. ::i :!le :'..-st il:l?m;er md 1.CO 
;-:ii in eac.l: of the ,econd ai:d t.hi."ti. !.'Tlpinger.s. · 

U" a :'ilter is used. u.3a a :air oi :wee:?er-s to 
;;iace tile filter l!1 :he iiltar holder. 3e ,= to 
:enter :.he iiltar md ;:iace :he gasi<at i.!I 
;:r,:r;:er position :o i:,.revent :.::e sa.mpie gas 
1tntar.: trom oy-r,,a.,atrug ti:te filter. Ciecx :lle 
:"Jter ior :ear.s aiter ¼sa-emol•, l.s cor:::oieteci. 
3e rure also to set t.'i.e filter heactr.g ~ystem ac 
:he de:,ittd oper.!ti.ng :ec:?Jeratun after the 
,am;,ling :rain has be1!t1 as:semoied. 

7'.1.3 Sampling T.-:in Cpemtion. u:i 
addition :o the procedll.~ given in Method 
tOl. Section r.: . .5. ::xai.ntain a tem;:,eraru.re 
around tile filter (if agpiicaclei of 120· :::H' C 
(z48·:::zs· :J. 

7' .Z Sample R=ver/, 3egin ;,roper 
cieenuo o:-o~u.re 1s soon as tl::e ::race [s 
~moved· from th: ,tac.~ at :=.e ~nd· of the 
sampling ;,enod. Allow the ~~be to et:oi. 
When it can i::e saieiy handled. ·.-ri;,e off any 
~xtemal oa.rtic-..tlata ::1atte:- ::ear :he :itl of :!:.e 
,~be no=ie and oiace a cao over it. ba not 
C30 Ott t!!l! orobe titl ciitiltlv while :!le 
,am;,ting t:"am is cool~ 0°ec3CSe :he 
,a:sultant vac-.lu.:n wouid d.."?w liquid out fr-om 
the i.mom:.ien. 

3eio?'3 moving the sai:::pie train to the 
:iesnup sita. :~move the ~robe =-:m !he tt"ai.::. 
'"1pe oii :lle Jiilcoc:e gr-!ase. a.ad cap the open 
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outlet oi the ;,robe. Ele c:u-eiul not to loae any 
condensate that mi!Zi:t be-or.!sent. Wice off 
:he ,ilicone ~sse =om :.~e imputljer: u.se 
eiti:!.er ~u.na,-3iass stoppers. ;,iastic caps. or 
ier.!Ill caps co cicse ,±.ese opeci.~s. 

7:aasier -:.'le ;roCe. u::pl.."!~er ,isse:Oiy, i~d. 
(if appiic:ibiei ::Iter assemoiy co a cleanup 
area that :s claan. ~ro:ec:ed ::-:,::i ~"le wind.. 
and f:-ee oi H~ ccnia.c.m.acict'9 .. T!:e ac:CieY!t 
air ln iaboratcnes located i.n the :=ediate 
•ricimty oi H~"'.13tni;i fac:.i.ities is :iot no=aii, 
Er-ee oi ~ conta.alination. 

:iu"!)ec: :he ~i.:l '::eicre md dtuin~ 
a.1secbiy. md cote any abncr=al concitions. 
Treat the 3am0ie as foilows: 

i . .2.1 CiJnauner ;Vo. ; (T.mp~e.r. ?:-oOe. 
aD.d Filter Ho!dw:t. Use a ;r:iduated cylinder: 
.ne~ the liquid i.n :!::e nrst ::..~e :cpir.:;;en 
to witl:w:t :1 ml. Reeord :he •rolume oi liqllld 
present (e.~ see r~ S-3 oi ~et.!:tod S in 
P!il't 60 of 40 CFRJ. This information is needed 
to calc,.tlate the C1cis= content of th& 
ei:fluent gas. (Use only graduated cylinder 
and ~ass .sto~e bottle:s that !:ave been 
;,recleaned as in Sec:!on 7.1.2.) ?!ace tl:a 
contents oi the fu':,t t.b..-ee i!:npm;en i.::tto a 
t C(X),,m,! gia,511 3ampie bottle. 
(Note.--..! a filter is used. .'!!!l10ve t.:l!! filter 
::om il.3 holder. as outlil:ed w:.dar ··t:anUirler 
:,.fo. 3" below.) 
7~ car!! that dwt on the out3ide oi !!:a 

;irebe or 0th.er '!:t!encr surface!! cioe.s aoc ;et 
lnto dle ,am;:ie. qu.an-:i!.at::veiy ~,:over ·..'!e Hg 
(and any ccnderusacet f:::tlm the prebe noz:ie. 
;,rooe fit~ ;,rooe liner and ::one haif oi :he 
::lter ciolder (ii acoiic:ioiet a.s foilowa: :tin:se 
these ccmt:onenu· 'Mt:l a total of ::.."O to ..\00 
r:::i of :.'l!sa 4 cereent :C.ma •• oiunon: acid ail 
was~ :o tile 1000-mi giass ~am;:ie bottle: 
."!!move my re:tiduai brown deposit:! on :he 
glasswen u.siru; the oitti.c::u.m amount of d N 
HC! =uired: anci add :bis HC :in!e to :bis 
,amole. conta.u::er. 

After ail was~.s have b~ coilei::~ (n 
:he ,ampie containet; ti~ten the lid on the 
container tc pr1'!Vent iew1se du.~ ,.ilipment 
to the !aooratory. ~,!ar:< :.'le ciei~t oi :he uwd 
ievei :o dete=me whether iewi;ie ocC'.:.'"3 
du:'.ng t::"aI131Jort. L.lbei the container to 
clearly idenrirf it, contents. 

7.=.z. Container No. 2 (Silica Cei]. Note 
(he color of t!:a i.ndica~ silica gei to 
determine whetller :t hiu oe-_n com;:iateiy 
,oent and o.ake a aocation oi its condition. 
T:=ier the silica gel £:om iu impinger to its 
ori~al container and sea.I. The tester :nay 
wse as aids a fu:mei to pol.U' the silica 3e! and 
a t".lbber policeman to reoove the silica gel 
from th11 impiru;er. It :.s aot :teee.ssary to 
r-emove the small amount of oart:iclas that 
c::ay adher.! to th11 impinger wail and U1! 

ciii:fiC".ut to remove. Since the 3aill in wei~t i.1 
to be U.5ed :or =ioi.5ture caiC'.:latioas. do :iot 
•Jse any water or other liquids to i::-an:sfer :!le 
silica gel. !! a baianca i.s available in the naid. 
wei~ the ~1=1ent ,1iica gel ( or silica gel piu.s 
impinger) to th!! nearest 0-1 g: :"'!l:!ord ~ 
'Nei~t. 

7'.2.:l CJntainer No. J (F"tlt:!1'). !! a :iltar 
was U.5ed. =fully :'l!Oove it ~m the filter 
hoider, ;,iace it in a :co-ml ~a.ss sam,;,ie 
bottle. and acid :0 to .;a r:::i oi 4 ;,emmt 
leinO .. :r it i:s neea.ssary :o foid :he alter. l::e 
!W'll that the ;,art:iC'.:.iate cake is ii:::,ide ±e 
fold. C.miiully ::=for to tile t50-ml ,amoie 
bottle any ;,a~C'.:.iatll matter and filter iibe!"!I 

that adhere to the :ilter :iclde: ;askac hy 
!.Ising a d....., Ny!on crtstla :ll"'UD. l.ild a sharp
e~ed blade. Seal the contai:l-:r. ubeL c.::e 
ccntlilller to cieariy identify it.5 C:Jntents. 
:\far!< t=2 Je?;!lt of :he iluid t.:vei ~o C:et2:=u:e 
wh~t:.2: :esi.a~e ~c::-..:..-s -=~--"~ ~an,~c:-,:. 

;,.:.-i C.:,maiIIer No. 4 (Filter Slar.k). if a 
filter wa.s u.,ed.. ~at an •mu.sed filter ftoct the 
3ame !ilter :ot ::.,ed :or 3amplin~ ill t.i:e ;a.:::.e 
::lan.:::er as C.,ntainer No. 3. 

, ..;..1 C.:,mainer :\fa. S (Absorbi.'li;i Soiution 
8lankJ. For 1 blank. piaca ;-00 ci oi 4 percent 
:<:.mo. absorom; soiution Ln a :coo-mi 
3amoi11 bottle. Sea.l :.he container. 

;-j Sampie ?~par-rion. weci :iquid 
ievei in eaci: container :o see :f ;lquici was 
lose du.~ =?or"~ [! a c:oticeaoie amount 
of :e.akage OCC'.!rn!lci. ait:ler •ro1d tl:te ,ampie er 
'"e :ne!.b.od-5 mbjeet to t!ie approval oi :he 
.J..dm.iJ:iliio:ator to a=unt for the lesses. T'.-::im 
follow :he orocadll.rl!s below. 

7'.3.1 Containen Ne. 3 and No. 4 (F:.lter 
md F:.l~r Blank). I! a filter was U.5ed. ;,iace 
t!::a contents, inciucii:::g c,h,e filter. oi 
Containers No • .::. •.nd No. 4 in ;eoarate 2!0-ml 
beakers and !!eat :he :ie.aken on· a :Heam 
'::ath until most of :.l:e Ucllld !:a,5 evacorated.. 
Oo not take to drynesa • • ~dd .:!l ::::tl of 
concentrated :-:NO, to the i::e.akers. cover 
the::n with a giass. and heat on a hot plate at 
;o• C for Z hour3. Remove from the hot ::iate 
and ::.lter the ,oiuticn t!:iro~ Whac:nan No. 
-lO filter ;,ai:er. Save the file-ace :er Hg 
a.i:.aiysis. Oisca:d the filter. 

7",J.J C.Jnrainer No. I (Im;:iru;ers. ?robe. 
md ::.lter Hoiciert. ::.lter :he contenus of 
C.::ncamer No. 1 (!tra~ Whac:::an .;o filter 
;ia;:er :o :emove t.lle brown :,,mo, ;:rec:.;:ttate. 
Wash :.':.e filter witi:t !O c::1 oi 4 oe.-eent 
KMnO. absorbing !oiutioa and. adci :bis wasb. 
to th, filtrate. O!.scard. tb.a filter. Combu:e :lie 
tilt:rates ::om C.:mta.tner-5 No. t and No. 3 (ii 
api:,ilcable), and dilute to a '.<:::own voiw:e 
'Nlth deionized distilled water. Mix 
:!:c!'tlughly. 

;.:i.J Canrainer No. S (Absorom; Soiution 
3lao.kJ. '!':eat tl:is container u des=bed. ln 
Sec::on 7.J.:Z. C.::mbine tl:i.'S filtrate "Nltll :he 
filtrate with Caatait:er No. 4 and dilute to a 
known volume 'Mtil deioni.ud <ilitiiled water. 
Mix tllo~y. 

7',t Anai~1°!1. c.iliqrate the 
soect:i::1oaotomecer and recorder md :ire,;,en 
~e calibration C'.lr'n! as desc:ibed in sec::ons 
a.1 to a.4. Then rei:,eat tha ;,rec..--d= 'lled to 
escaoilsh the calibration c-.:r,e 'Nlth 
appro!)riateiy sued ailquot3 (t to 10 cl) of i.b,e 
sampie:s (from Sections 7.:l.2 and 7' .1.3) \l!ltil 
i:"NO conseeut!ve peak hei~u a~e with.in 
:3 pereent of their averai;ie value. !I the 10-
r:::i ,llillt:le is beiow tha detec-.able limit. U.54 a 
larger aliquot (up to :::0 n:lJ. but de=ase ti:e 
·roiume of water added to the aenc:on cail 
ac:ordingiy :o prevent the ,olution voiwna 
£:om exceeding tha capacit"f oi t.!:e !!.eraticn 
oottle. !! the oeak ::::axi::lum oi a t.o-mJ. 
aiiquoc is off ·,ca.le. fur-.her dilute d:te cr:g:i,rutl 
sllill;,le :o bring tile rig concenc-ation into th!! 
calibration range of :he sp!!c::Opi:otomecer. u 
:he Hg content cf the absoroiru; solution and 
f.lter blaci: is beiow tne worii±:g :-a~e of tl::e 
ll!alyti::.ai method. !.!!le :ero for tl::e oiartit. 

Run a biaci: and standard at least aitl!r 
aver/ five ,amples co c.'teex tl::e 
,;:ee:::-o;:i:otcmeter calibration: ~brate as 
:ll!el!SH-t'i', 

:t ts also rec:3=.mended. 1.b.at at tea~t one 
3am0ie £:om eac.:1 staci. :est :ie c::eckeci :,v 
-:.'te·:-.fethod oi %u::da.rd Aciciuons :o .:ad: .. -::: 
~"lat =:atr ... "'t ai::"ec:s C.ave ~1oc ~--:tar:·~:-ed ~tt :.~e 
i.'taiyst3. 

d. ,:':.;;':Cr.:::·c:1 a.-:d Sl::..1C=:-=1-7::.e 
::ailorauon and ;candar"...:s are c::.e ;a::ne as 
:-.fotl:od 101. Sec:ion a. e:tca!lt for •.he 
:oilowu:g ·1ariat1cns: · 

3.: O_ac1c::ri Cail !-:eamrg Sys:am 
C,::iiar:won. Sa::ne as :net.i:.od 101. Soic:icn -~ 
?:<:ca;:t '..13e a ::.S-ml ;Mduaced cyii.ader- :c i!dd 
.!S ::ti oi deioni.:eci. cii.stiileci 'Nater :o the 
'::ottie sec:ion oi :."7.e 1eration .:aH. 

3 • .:: Scec:.-ooiloccmecar and .'?.acoriar 
C.:iii:Jr.:::ion. The :nerC'.ll"'/ :'i!!sponse :nay ':le 
::ieaau.reci by !ither ;eU hei;ilt or ?ell area. 
(Note: :!le cemoeracure oi the ioiudon ai.:ae::s 
tile ::ate at whic.'t ~!ei::::ental H; is .eleased 
£:om a soi11don and. consequently, it aifeeu 
th!! saape of the absorption c-JrVe (area) and 
:l:J.e ;ioi.at oi maxit::tu.m absoroancl! (peek 
r.ei~t). To obtain reproducible results. ill 
3olutions CIU3t oe ':l!'tlu~t :o rcoc 
:!!mperacure before !.l!le.l Set the 
3pec:::ti;:hotometer wave :en¢ at :S3.:" = 
md ::::..ake ce!"Cain ±e oo:ical cell is at tl:e 
=u:::iu.m te!!Iperatu."1! that will ;:revet water 
condensadon. 

T.:ien Jet the rl!corcier ,c.:.fa aa follows: 
UJing a ::S-mi graduatad c-1ii:Id.er, ;,,:d .::S ::::tl 
of deionized distilled water co th:! ·e.ai:ion 
ceil ::ottle and ;:iipet 5.0 :::l oi tile wori:illg 
a:eri:-.:rf standard 3oiution into t!le aeration 
:ail. (Note: .-\lways add the Hg-:::intaimn~ 
;olution ,o the aendon cell aitar tile ::S mi oi 
detor.i:ad. di:suiled ·.vater.; ?!ac:! a T~!1on-
~oated ,n.~ :iar in :.he cattle. Add 5 ::r:! oi 
,:Jle -I percant KMnO. absori:liru; solution 
[oilowed. b:, 5 mi of 1.5 ~erca:it H.~O. acd .; :::.i 
ci 5 percent iC..tnO. to ::,., :iuacion bottle and 
:::::ix wl!il. :-iow. atte~ ~'!e bort!'! see-=:or- to 
:he :iubbier ,ea:on oi the a .. '.'aucn c:2i! and 
:::alee canain ti:at (1) :.he aer:?.:i,;.1 ,:,eil ~:cit 
ar:n ;copcoci:: (Fi~ :ot-J of :;{ethod lot} ls 
.::osed (so ti:3.t H~ will :iot ;,remar.i.,--eiy ~nte::
c.':e o!)ncal ::eil wilen t:ie :-!!ducing agent is 
beiri~ added] and (Zl there is no flow t!:iro:uil 
the oubbler. Add 5 :::l oi socii= c.:i.loride · 
:iyd.roxyia.t!lllle :n 1 ·ml i.m:l!itvmt:: until the 
,oiution i,5 coloriess. :--row add 5 c:tl of tin rm 
;oiution to the aeration bottle t!:irougii the 
,ide ar:n. Stir t!::a ;oiution for 1S ;eeond!. ::ur::: 
en the =rcier. ooen the aeration Cl!il d.xit 
ar::n stopcccl:. and u:nmeciiateiy initiate 
aeration ·Nitil continued stir..ng. Oeter=ine 
the ClaX:imum absoroance of :l:e standard 
and set t1:u value to- 1:'l!ad SO percant of the 
rei:order full ;cale. 

g, Caic-.iiarzon~.t Dry Gas Volume. 
Voiume o; Water Vapor and .Wris:= 
CJnre_r:t. Slt:c." w:s Veiccir,·. !sri,,me:ic 
'lartarion a.-rd .-i.ccaocaiJu1 ."'.esui:.:t. ::r.d 
Detamunation o; Camoiia;:ce. Sit..Cle as 
Metb.od tot. Sec::ton.s i:.. S.~ 3.J. 9.a. ar:d 9.:. 
."!!3pei::iveiy, ~xcept 1:la data ootai.aed from 
:.'tis test. 

9.Z Tatai .Werr::rz.,•. 'F-::r eacit source 
3a.mpie. ccr:-ec: :!le average a:a.xi::t:t= 
absori:lana oi the two comec-.iti•,e ,acoles 
-,.,.hes& pea.ii; hei¢u agreed 'Nltl:.in :3 · 
;:ere:l!nt oi tl:teu- average fer :he cont::-ibuticn 
of t:le iil!id i::ia.clc. Then ca.iC".:late the tota1 Hg 
content :n ~ in aac Ja.Cl!)ie. Ca= for my 

d() CF~ .0 ART 51 
MPEJ"!DIX S, ;;ETHOO 101A 
PAGE 5.101:\-2 OF 3 



ciilution:r i::tade :o bl":~ the sampie :mo d:.e 
. ...,otkin:; =;e oi :tie 3peC".:opr.otometar. 

9.:l · .';fer::-.ir,r Z:mssion R.a:e. Calc-.iiate d:e 
!-l~ emisaion ;ate R Ltl ii day fer continuou3 
operations U.:Si.."!:; Equation ::.01.-\-t. For ::-1cilc 
operatiotU, u,e oniy the t.i:ne ;,er day eac.'t 
stadc i1 in operatioa. '!"ca total H; emiuion 
rate from a !Cura will be the s=ation oi 
~sult.s from.all :1tac!u. 

,, le=,._. v, .-\., (85...CO X 10--: "'""-----------[V ,.{std) -;- V,._,j (T,f PJ 

Where: 
~ "' Total !-l..g content Ltl ~ac:: lam;:iie. ;:.~ 
'I,"" Avera!Je staci: 3as veiocty, :::/sec (f;:s). 
-;.. =- Staci; c::osa-Jec:ional area. ;'!l.; ~f!~. 
:25.400 "' C'"nver:,ion :ac:or. ;eel <iay. 
10-• ,. CJnver-.,ion :ac:or. ~i ;.,.~ 
v _ =- Dry 3a:s ,am!lie •,oi=e ¼t Jtanciar:i 

conditioa.s. co=:ad :or le.akai,e ( i! any), 
ci• (ft"l, 

'I,._,= Volwna of water va!lor lt 3tandard 
conditioa.s. :n• (ft'). 

T, "' Absolute ave~ ltacl: 6aa 
tei:::i;;a.ratll.t'1'. ·:,:: ( .. R). 

?, "' Absoluta staci: gaa pr-~a=. = i-:~ (in. 
1-t..g). 

l< = O.J8Sa ''to/= H~ for :::eerie =ts, 
= 17.3-f 'R/'.r.. ~ for =':l';;hn =ts. 

10. 3ibliagr::pi1y. t. SaJ:::ie as Me~od 101, 
S.iction 1.0. 

z. Mit6eil. W. f-~ !t Mi<4ett. J. C. S~,. 
a.ad o. Albrinci:. 

Te:st Method.a to Oeter::i.nl! the Mel'C'.:.-1 
.:'.:m3siom from Siu~e i.n=en.tion ?!an::a. 
tJ .S. E::mro=entai ??otec:ion Ag enc-/. 
R.ese!U'Q T::~e Pm. Nor'Jl Caroli.-u. 
?nbiic:ation No, E?A-300/ ~;'9,-,0Sa. 
S.ptember- '?.979, 

40 cm P.'\RT 6i 
.£l.PPEr!DiX 8, '.·!ETiiOQ 101A 
PAGE 5.lOlA-3 OF 3 



~.ietl::o<i :a:. Cecan::.i.:atioa oi ?~::-.:!.:tea and 
Co1HOua .'.laa:-.:r; E.::::.i.aiotU ::=c C:lor• 
.4.lhll Pta.c~yci...~en Streams 

[ \t~tr:ca : o: :-evis(!d iy ~'7 ~:<.. :~ :"O..!. 
June .3. 198.!; 

t. Ln:r.,ciuc:ran-Aftb.01W1. ,u::liiar :o 
Meti:od !Ol. ~.iethod 1oz ~ui.'°" o~e:s :o 
ac::o=O((ata t!:e ,am::iie oe~ ~,:~c:ed 
::.-em a i:iyd..'"O\!!!n ,aea.m. C.;nduc: :t.a test 
ac:::mii:::-'! :o Method 101. exceot as ,nown 
beiow: · 

2. .'fferrf.uy !"rt:zn Open:ian-t..:. P.,-.::i:Je 
Heaw:g S~:sm. Clo aot :i:se. w:ue,a otherwise 
,i::ec:fied. 

U Glau ?"iber ,=War. Co not use, \J.ciua 
oth1!1"Wise :spediied. 

z.:i Sa;er1 ?r'3caci~ The ,amoier :::,.ust 
conduct :he sourea t~t 'J.Ilder conditions of 
\lt:Cloat safety, ':leeall3e i:i-ycirogen a.nd air 
!lli,:,:~s are ex;,io:sive. Since the Sat='lWl\! 
t:ain e:saentiaily \s leaide:ss. attention :o safe 
oi,ention = be concant:ated at t.tle :.olet 
and outlet. !! a ia!!k does cc:-..:. !lowever. 
:-emcve the meter box covet" to avoid a 
;:ossibie ex-;,iosive =ture. The i'otlcwu:!!s 
,i::eanc ;,recautioz:u are :-eeom::iend.i:ci: 

2.:J.l 0.aerore oniy die vac:-.:u.m _::um,r: 
duriri-; U:e ie:sc. The ot.'1er eiec:::csi 
~wpment. ~.g.. :ieaten (,tn.,, md :imers. 
normally ar.! not ~,,entiai to the 3u=,ss oi 3 
::ydo\!en sinai::t test. 

!.J.Z Seai the samaie ,arr ::, minimize 
:eaxcge of hyciragen /ram :.~g s:ar::.'t. 

U::i Ven: sc;mpied hydrogen a: leas: J m 

{10 fettt} away from :lie t.r:zn. This can be 
aceompiisheci by attac:l:ung a 1~-!D [o..50-

inj 1'ygon tube to the ~x.ital.l!lt from the or-.iica 
:::ieter. [Nota: .-'I. 3a!!iller !!l cubir4 ::uy cause 
tl:!e orifice meter c:ti.ibraO:on to be erroneol.l.!.) 
Take cue to ensue,, that the ex.:aust line is 
:tot :::ent 01" ;:inoed. 

Z.i Settir.g of lsaicinecic .=ia:as. 
2.-lr.l [f ;i nomo~pil is u.sed. take ~pec:al 

care in the calc:tlation of the :noiect:lar 
wei¢t oi t!le Hade 6as and in :::e ,eci~ oi 
the aomo'51'3pil to o:aintain i.sokinetc 
c:,nditiO'C:1 dur.11Sj 3a.tn-pii.n-'! (Sec:i.ons z.+.l,l 
throu\!b. Z.+.1.l belowj. 

2.U.1 C.::.librara ure met.er fJa::c orifice. 
Use t!:ie tecil.t:ique,s desc:tbeci in .~....,....,s;a 
(su Cltation 9 in Sec:ion 10 oi Method 10'1). 
c.ilibraticn of the on:flca o:eter at :low 
c:indil:ions that simulate the conditions at :.:::e 
souree i.s a~e:sted. c.ilil::raO:on 3hould either 
be done with b.-yd..-o-gen er with 3ome other 
;a.s ha~ a similar .Reynolds Nwnber so 
. t::a.t th= is simtlarity betwe11n the Reynolds 
:-lw::tbera du:'.ag c:wbration and du:'~ 
samp~ 

Z.4.1..2 ne ::orr.o~p!l des~bed t.--i 
. .:._::rr-i~JSit3 C3tt.~ot ~e •.1seci ~o ,:aic:..iaca :.~e C 
tac:or Jecau.se =~e r:.omc~ra;,ll ~s .::a~~eci :·::.: 
U!Se when the stac.i.: -;a;:j ci.'i" moiec!.Ua.r ·H-et:;.C!t 
:, ~0:4. !.:mead. ,:.':e fcilowir-\! caic-J.iatior:· 
1rtouid Ce !!!:td~ to cieter:nine ~ .. i.e ::rceer C 
.'ac:or: · · 

r,Vhere: 
.i,H~ =Mece: ':lo,: -:a!ib:ation fac:o:- ootai.I:~ 

ln Section Z..4.1.l. i.n. H,O. 
C..-= ?itat tube c:ilibration coe.ffic:ient. 

di:::eruionlesa. 
, ,. == Absoiute temperature of ;u at t!:.e 

or:fc~. 'R.. · 
?, =- Abaoiute ;iresaur! of ltadc ;as.. in Hg. 
? ,. -=,"'.baoiute :=res!IU."I!! oi ;a:s at ilie a::etl!r. L:l 

;.:~ 
S--=i:-..c-:ion by volu:::e oi water va-oor t!l 

·.J:e 3tack ;ai1. · 
M.=Ot"']' :noiedar we~t oi ltacx. ;as. lb/ 

:~-coie. 

:-fota. ~ll calc.!lation is leit ln Eru;iisn 
=a. a.na :3 nee conver:etl ,o ::::2c:c =t3 
oecau:se :.:omognpa:s .i.n i:::a.sed on -=-~;Hsi:! 
'.!lUC.S. 

2.4.1:-l Sdc :he c:uc-.:laced C :ac:or on t.l:e 
,:;:era~ :1omo'51'3pn mci 3elec: d::e ::i:-o-oer 
no=ie diacecer mci :< :ac:or as ,eecified i:l 
,J...P'TIJ-J5i6. Li :ie C :ac:ar oota.u:~d la. 
5ec:i.on Z.¼.l.: axc::w ti:ta vaiues a-oe<:i£:ed 
on ±e exudn-'! opera~ :iomo,gn.d1. aX"'..::" 
:.ie C Jcale !O\!IU'ltil:::::.icatly 30 t!:at ·t!le v~u.,;. 
,:.an oe ?roper1y !oe1ted. 

::.4'.Z ff a caicJ.iacor ,s iued to 3ec 
(so~etic rates. a :., 3U~e:sted c.::ec :.::a 
:solO.lleO:c equation ;,resented in C:.tation 17' 
ti :::e 3ibiiol!"oily of Meth.ad 101 ba !.!lied. 

.!.S Sa.c::ipiin~ in Scail ( <1.:-tn.-Diamecerj 
Staci:a. When :.':e 3tack ciameter (or 
~wvalent ciai:let2r/ i:s less than 1z inoe.s. 
conve:iuona.\ ~itot :-Joe-prooe asaembiie:s 
moulCl not be u.sed. ?or lamp~ gu.tcieil:o.e:s. 
;ee CH:.tion :a in the 3ibiio,g:racny oi Method 
:0.1 ' 
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:1n;·: .:;;,.vr:ca. 
':'·' Oty ~c!S Mete:: With T~mperac:.:.~ -

1::c Pr;ssure \...;a~:;:.s. :i1t*l.;:r :-::oce~ :JTI,f-t l.J 
-.·,·:~ :02 :~ce~. ·:,r ~qu:vaig~t. >J ::-:e~~!" 
::r::o"e!': in ~r~~ar:~1on ~r" 3~.ancl::tr~ ;:as 
. -:-:1x::~:;s .. :Ji~.:,ra:~c :H ::1~ ::c·N :'¾ta ..;s-2...: ·; 
_;:"e~ar; l\J~cz:::s. 

5. 3.:c~::-:ts 
L'sa ;::::: :-"?a!s~:-::~ :~at ::r~ ""::' 

:::::=:-:-:ato~:::pn ;race. 
5. ! . .:.:..a1:/s1s. 7:·t:! ~otlow1::g 1r~ :-a~!.!;reci 

for ~nalysu. 
j,:.: ~eiiL!::-t ~r .'iit:c1en. :~:-,: srsCa. :·er 

::::-~maccg:raoi'uc :a.r.-:e!" ;al. 
5. : . .: :~::C::i'!e!!. !aro _¼t'lC.e. 
j.:.J . Ox:y_;~n_or .:..u-. Z.::o 3r'lcie. as 

:-?qu1rea ~Y :~e :.:e!;c:or. 
3 • .Z CaHCrancn. C:sa cr.e Ji :::e fuHowi:::; 

ocuons: eiche:- 3.2.l u.d 5 . .t2. ::ir s.2.:i. 
· 3.2.: Vtnyi Chloride. ?•..:r! •11nyt chloride 

gas cemfied by the manufac:ur~r :o contain a 
mini:nwn oi 99.9 pe!"Cent vinyl chlonde. :or 
'lSe in :he ;,reparation oi standard gas 
m1.:cturas tn Sec::on ;-_ :. [f :he -gas 
::-:a~ufac:-:.u-er r::ai.ntai~s a =ui!< .:::iinder 
Juoolv oi 99.9- :,ereer:: •1i::yl :~icr!da. :::e 
,:a?'t!t"{canon anai!,sts ::-:ay :lave ::1een 
:eriormeci on :his suoply racner :han ·Jn ~ach 
ias ~ylincie!" ::repared from !!us buik su;:ipiy. 
Ti1e date oi ;as cylinder ;ireoaranon lnd :?'le 
::?rn:'.ied ar:aivs1s ::,,use ::ave ~een aifixad :o 
:he cyi:nder ~-eforg srupmer:t from ::1e sas 
:-:tanuiac:urer ~o r!':e ~uye!'. 

5 . .: . .: :-iic;:ogen. Zaro 3racie. :or ;,reparac:on 
Jf 3tanciard 5as it::.x.:ur?, as :iesc::bcc: ::t 
Sec:1on ;-.:. 

5.Z..J C:;iinder 5tant!arcis {JJ. Cas ~txa.::! 
;canciarc:s ; 50·. 10 ... ana .3·99:-:: vtnyt :::!lor~d.a 
:::: :i:t:'OS,en C/~in~srs). ~,a :~ster :-::ay ·..1se 
cyiind.er stancaras to c1:-ec:1y ::,r!i;:ara a 

· chrcmato~apil caiibrat:on cu.r,e as 
desc.,bed in Sec::cn ::-. .:..:. ii :he :'~U.ow1ng 
:::ndi~ions a.:e :-:-:e!: (a; 7':!e :-:-:anutac::..:-er 
·:a!"ttfies the gas c::ui':;:os1Cian wtth 3n 
:iC:-:.::ac:/ of =J ,e!"i:~nt ~r j::!~sr: se~ 5ec::on 
5 . .:.:.: :. ,: 0 l 7'he manuiac:i.!rar :~c:m.r::.enC:s a 
:-:1a.xtrnu:n 3£leif life over wruc.~ ~r:e ·;as 
::onc2ru~ac1on .:ices not .::'l~n;e ~y St!S£a!" 
::ian :5 :,1ercenr :ram :!le ce!'!ified ,,aiue. ,c) 
7:--te manuiac:~r-er iifixes the date of ;as 
-:ytinder ;,reparan~n. carnfied :;t~yi c.-:ioride 
:onc!!ncrauon. ana :eccmmenaea :na.x1mu::i 
sheif tife to ~he c:,iincie!" before shipment to 
:he Ouyer. 

5.Z.J.l C;·iincier Standards Cc:-nficauon. 
T:1e manuiac:urer snail camf-1 the 
:::mc!!ntraucn of •:my! chlor:de in r.i:ro(jen in 
each cylincier ':ly (a) directly anaiy.::n~ each 
cylinder anci (bJ caiibratir.g his anaiyticai 
~rocedure on the day of :yiincier ana1ys1s. 7o 
~alibrace his anaiyucal procedure. ,he 
manuiac:urer shall use. as a minimum. a 
three-:,ioint calibration c:::"le. [J 1s 
:ecommenciad :hac t:"!e ~anuiac:ur!r :naintau, 
(! I a iu~h-conc,mtrat:on caiibrauon scandarci 
ibetween 50 anci 100 ;ipmi to ;m!;:iare :1is 
caiibracicn cu.r,e by an approp:-rate ~Hutton 
~ec:'uucua anci {ZJ a ~ow-.:ortc~ntrauon 
caiibrai:on star:dara (::etween 3 anci :o ;,pml 
~o ·,e~fv the diiunon ~echn1cue ·Jseci. if :!':e 
:ifcere?ic! Oet·.veen the appar'!nt 
.:onca!'!tratton read fr:m ~::e caiiCrsuon c:.:rvt? 
:1nci the ~rue c:ncancranon assigned co :he 
tow-ccncentracicn cJ.iibrauon scanc:ard 
-!~ca~ds 3 ,ercant of the ~r...1e c::nc~nt:atton. 
:he ~anufac:urer shail ciete!":':'?ine the source 

~r ::-!'"!r .anci c:::.:-:-:c: :~. ·~e!'t :-~?eat ::':e ~::~;~
:0111: caiibrauon. 
· 3.2.:l.Z Ver:fication of ~(ariuiac:urar·; 
C.liib:at:on 5tandarCJ. 3efoc-e :.!sin~ a 
:~:~d2:':. :ta .~ar:~i.?c:~:=r 3~ad ·•er:~\ ?3C:: . . . 
,:Juo:-anon 3tanca:~ a, ,Jy :.:~;ar.n, :: :o 
$3.~ ~?X~'..::?S ::-e~S.i'?'°= ·.v1r:: ':t9 ~=!~ ;:r-:;:;: 
::~y: :.~i~r:cl: ::t .2c:o::,anca ·.v,t~ ::t: 
;rociciure dascr.Oea. ::1 St!c::on ;- : J~,, i 

-:ai;brat!r:1 :t lj.i:t::st ·n::,::! :i!=r!C.e :::~:::car 
5:JnCa::: ;{aia~::-:c.; ~-ta,;~at~ 3({:'A': 1 

:reoared Ov ~r::! :';at!cns1. 31.!r?au -:r" 
3taCaards. ·:: sue.~ SR.Vt' 3 a:-!? ~.va1iabie. r:~e 
?Sre2ment ':e!~vegn :he ~nit:aii:1 det~r:·~uneci 

:=:icar:c:anon ~·aiue :::::st :e wte:un :5 
;er~:?!U. 7:~e ~an~iac:~.t!t"' :':'!ust :-~ver.fy a1~ 
:aiiOranon star:c.aros on a ~tr::e :r:~a!"",at 
,::r:.slstant 'Ntt!'t ~he si1eif :ife oi ::1e -:::iincia!' 
3tar:ciards .3oici. 

3 . .: • .; ,.1_udit C;,-Hnder Standards (::. Gas 
m1x:t1r! stanciarcis wtth conc~:-ttractons 
'.<..'1own only to ,he ;:ierson supe!"'llsing the 
anaiys1s oi sam;:les. The audit cyiinc:ar 
;candards ;hail be !danticaily ~r~pared as 
~!'tose in Secnon S.2.3 (•:tnyl c.-:!oriCa in 
·i:itrc5en cytinciersl. 1'"::e concanr:acians ·Ji the 
lu.Cit c·,U::ag!' 1rtould Je: or:e :ow
conca!'t·t:-auon c::iinder 1n !he ran~e oi .5 ,o :o 
~pr:t ·ttnyt ::lionCe ar:d ,::,ne ~1gn .. 
:oncant:-'lcton ~yiinder !n the ~ang~ -Ji :c !O 50 
;:;im. '.Vhe:: 1vatlabie. :he :e,ter :-::ay Joca1n 
aucii: ·:ytir:ders by c~ntac:in~: ~"':vt:~n~enrai 
?:-oc.e~:1on . .:...ge~c:.:. ~i.vtron::i.!:1tai ~,(on:tor.~~ 
Systems LJ.ooratcrr Qualtcy -~ssuranca 
Oiv1sion ,:~iD-:'i'l, ?.esearc:: 7.:ar.-gie ?;r:-:. 
:-iort:1 C,.rctina Z.-:"11. Audit :yi:r.ae:-s 
obtain~ ::cm a ccm:nerc:ai 3as 
::1anufac!:1rer .-:1ay :,e '.J.seci ~rovtcieci: ai :!':e 
3as ::tan~iac:ur~r ':?!"?-:.r1es ~he 3uci1t c:ni.r.Ca!" 
i.i ,:_esc~Oeci ::: Sec::on 3.2..J.:. lhci )i :~e ¼S.S 

::iar:u!°"ac:ur'!t obtains an independent 
anai?St:J oi the audit C""/tinC.e!"3 to •,er..fy t:'?1s 
a.naiy.s1.s. tndepertcient anaiysts is defined 
:1e!"e to mean. ;naiysu ;er!or.:iea 'Jy 1r1 

.::civtdua! ,::iffe!"ent ~:tan :~e ::tdiv1d.t.:ai ·,....no 
;,er:'o~, ~he ~as :nanulac:'.!l'i!r· s anai ys;s. 
·.vtu~e '.!Str:-; ,:auOracon :HanCar:s ana 
Jrtai~1,1.s equiptr.!!!'1t di{:"arent from ·:!'tose ..;sad 
:"or :!':e ~as manuiac:urer's anaiysts. 
Ver.fic:H1on is cor:tpie!e and ac::e?taCie ·.vhe.!1 
the t::c:iepencie:tt anaiysts conc=ntracio~ 1s 
wHhtn :3 ;ercant of :::e ;as ·manut'ac:u:e!" s 
:oncantracion. 

S. ?~~c~riure 

5.1 Sampiing. Assemble the sampie :rain 
as silown in Figure 106-t. .-'\ :iag leak check 
shouid have been perio~ed ;irev1ousiy 
,c::ording co Sec::on i.:l.Z. fo1n :he ,;;u1ck 
c::nnac:s as iiiustrated. anc: detamtine :hac all 
:onnec:1cn becwee:t the oaq and :he ~rooe 
are ::gilt. ?lace :he ei:d oi the probe at :he 
centroid oi :he stack and ;tart '.he r,u.-nc ·.vtth 
~he :l~eciie •,aive adjusted ~o :tteici a f!o~ ~nae 
wtll :ill over 50 ;,e:-cl!:tt oi oag •,olu.me :n :he 
s;ec:fic sam;:ie ~eriod~ .~~lter ailowing 
.1uific!ent time to puq~ !he tine severai tt:':'tes. 
c~an~e che •,acuu.m line from t:Ie c:,nta1ner !O 

:h~ :iag and evacuate :he oag :.:ntti :he 
:-otameter :ndicaces itO fiow. T~1en c-ai;:os,t:on 
::la sampie 1::d •1ac::~::1 lines a~-: ~e~tn ~ne 
ac::ial sampiin~ ;.ee;:icn,g :he ~ace 
,rc;,or::onai :o ,:le 3tack veioc:ty. At ail 
~tr::es. direct r::e gas ~:dt:n; th! :otac:~!r 
away from :1am;iing ~et"sonnet .. ~~t :he ~na ci 

:~e 3a~;:t::! ~a:-:oc. :ii't:.!: :Ji: :::-? ;:...:::io. 
disccr::,~-:: ::':~ .;am~:: :::-:e ::-:::-::. :Z':c ~c;. :::a 

~~~~~~;:;:;~:~:/c:-~~~~:~-:~:.~~;;:t ;:~; 
; . .: 5a~:!e sto:;~~ :<~:-, ·~e Sz!:~~i~ ·:wis 

::.:.: Ji:!::-:: ) . ..:.::~qi-:!.·.,;:~::;;"'~ .:.ii ::·:n:·~:~ . 
i!'::li:,.'SiS . .: ·1 =~ :e::-~·cr:7:e,;: ·.vrt::::: :.; ,~Ct!:3. 

·'J:.:: ·:-: :-to =~~a::: -=~c2s.s ::;f -: ::ol!rs ·~:' 30,~?t; 
=~~.:c:-:::o::. -~~~:::t~:==-= \i~·:di :.J~ 1am~lcs 
::-::.;..H ::a .:.;.;1ai:::ari ·,,nth::: .:~ ::c!.:.:3. 

::.J 5arn~:He ~acove:·y. l,Vi::t a :tew ~1ec2 ·:Ji 

:a~f r~~~::::.i{~~::~e~:{:u~:~~~:~t~~r~::~ 
::::en :r:e -:,a~ :::rou,n :~e ia~~i: :oop. 
.J..::--an¼e :~e '!q'.t:prn'?!H jO ~:ta sar.ipie ·~as 
;as.,es :":om !~a _,:ia~;ue 11ai.va :_o 18?~:~.t,~·~t:u.n 
:~came~er wttn !:ow ·-::;n~r::u ·:a1ve :oucwc:t :y 
: ::~arcoai c~Oe :nci a l·tn. ;i1C ~ressure 
gau1!. The ~:star :::ay ::-:a1nca1n the sample 
t:ow mher by a <1acuum. pump or container 
~ressum:anon ti ,he coila~:ion bag :emains :n 
:he r:suci :or:tainer. After ;am.;:ile !oop ~u~mg 
:s ceaS.~ci. Ailow :he ~ressure ~au~e ~o r~turn 
:o :sro :eior~ ac:r,acir:,; t:te gas sam;.,Hr.g 
•;aive. 

5.4 Analysts. Set :i-:e -::it!!:'::-: ~ar:1peraru:e 
~o :oo· C ?r:ci ~he ".iecec:or :er:iperatu.r'! to 1.50• 
C. tNhen Jpctml!m hyciro~er: and oxygen t1o·-N 
:-aces :!ave Je~n de!er~::teci. •1er..f.1 and 
~al!!ta1n :!':ssa :~ow :-ates ,::ir::1g 1il 
:::rcr::atcgr:tot1y ,9er:ano~s. rJsir:~ :e~ 
:-:.e!!:i::t or :::cr-=i;en as :he cam!!' 1as. 
astaOdsh .a :1ow :-ace tn :.he ran~e constscant 
·,vtt:i. :::e ::1anciac:!.!:er s raquire!:le!!t3 fer 
3actsiac:or:, Cet~c:or ,::;peratton .. "\ :1ow :ata oi 
a;:,i;,rcx1ma!a!y .;.Q :::1/ ::'!I:t .iriouici ~;-ociu.c:! 
?t:ac~ate seoarat:ons. ·:Jbser:a ~ne basa ti~a 
.~e~Ociic:1lly · anci deter=.!ne :i:at t:le noise 
\eve! '.1as staOiiiz.ed and :hat :'Jase iir:e dt":ft 
has .::eased.. ?>lqe :he ;acncte ioc;: ::r JO 
jecond.s ac :::e race of ~co ::ii, ~1n . .;hut off 
:!c··"'· .:1.low the 5am;:ie :cop ::,r~ssu:e co :-eac=: 
1tmcspnenc ;,ressure as tnc.icateci Oy ~he Hi.J 
~ancmeter. :hen .ac:!vate (!°:e :Sar::;,ia •1aive. 
~ecorc: :::e '.!"!Jec::o:t :1r::e ttha ;:,os1non oi ::ie 
~en Jn :he c~art ;c :!":e !:me ,,f 3at::~te 
::11ec::oni. 3arr.pie :iur::Oee. iampte too;, 
\e~:e!"3tura. c::iur:in :er:t;,e~ature. car:"!er 3as 
:iow tate. :::art s;:eed. anci attenuator sett:n~~ 
Record :he barcm.etenc ;:ressure. :~~m :he 
c.~art. :-:.ace che ,ea.it:. havtn~ :he ~etention :ime 
::o:-:-!:s9or..di:,3 :o ·nnyi c:'donde 3S 

deterr:?ineci :n Sec:ton -:- l.1. :V,{e:asur'! the 
·;myi chior.de ~eak area .. ~. ·~y ~se oi a c:isc 
,nta11racor. ;(ec::cmc i:uegracor. or a 
~tanimete!". Measu:-e and :ec::rd the ?eak 
:1a1ghcs. i-i,,,. ;\ccora A.,, ar:a ,eienuon :ir::e. 
:\eceat :he m1ec::on ac :aasc :wo :ir::es or 
:.in:?! t•,vo c::,nsac:.:.tive 1lalues for ~he !ocal ares 
:i ~~e v1nyi cl':!onae ~eak do ~cc vary ::tore 
~tan 3 ;ercant. t.:se :he a'lersge lfaiue :or 
:hese :we :ccai areas :o compuce ,he baij 
::=::cer:t:acion. 

C.Jrn?ace lne :-ano ~i :-t~ to .... '" for ~he ·;1ny{ 
cl':iortda :iampie ;vtth ~he same :suu for :he 
sranciard ~e;k fr:at is closest ~n :-:e1ght. !f 
:iase ::iuos ~iffe: :::y ::-:c:-e than 10 ~erc~nt. 
:~e ·ttnyt c:!icrtcia ;,e1:k may :-:.ot je ?Ure 
(::,osstbiy 3CetaideiiyC:e '.s ~:-esentl anci ~:ta 
sac::,nriar:, (:.:it.:crt stlouici :e -:r.-:;,ioyeci (see 
Sec::on 4-.J • .:?.:!l. 

5.3 Oate:-mination of 3a~ 'Nacar Vapor 
C.J~tent. ~1aasure ~:le ar:toient :empe!"ature 
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anci :arometric ~re!sur'! ::ear ::':e Ja~. ::-crn 3 
wace~ ;acurauon ·,acor ,r~ssu•g ~ai::fe. . . . . . . 
.:e~ar.=:u:a .:r:::: :?c=r=. :~e w:a:e:, •."?cc:-
.-;=:nter:.t oi ::Xe Jag as a dac:~ai :i~1~:-2. 
(Assume t.t:e l"'!ianve :~!.!.··:ttCity :o :e tCO 
~ercent :;."tiass a ~~sser ·:aiue 1s ~nown.; 

.•. ~::,!"r:.acr-:~·on or s~·c::d:rc Ccs .';/L-c::.i.~s. 
C::1iare::on. ::r.d Quaiity .... ssurance 

, .• ?reoarauon oi Vinvl c:-:toricie 
Standard Gas :,Uxtl.l.res. iCcncnai 
~ceciur!--ieiete d c1H::cier stanC:arcil are 
:.ised~; ~vac~ate 1 :s .. ~ncZ: .s~uare !:d.lar ::a; 
:hat has ;:.assed a teak checi:. ,desc.-ioed ln 
Sec:ion i.J.:!) and :.:ecer :n 3.0 :teer-., of 
nit.-ege.n. 1,Vhtig :he Ja~ ts tillin~ :.1se :he a.,: .. 
.r..i syrin;ie to (njec: ZSO µ.i oi 99.9- ;ercant 
vinyl chloride ,;as :.hrough the wail of :he oa;i. 
Upon withdrawing the syringe. immediateiy 
cover the resuiti.'1;!.hoie with a ;:iece of 
adhesive tape. The oag now contains a ·.rtny! 
6ioride concantration of 30 ocm. S.'1 a like 
manner •.ise the 50 _:;,.l ,yrin~e· :o 9repare gas 
::iixr.uras having 10· and :-9pm vmyi c.':ior.de 
conc:mtrations. ?!ace eec.'1 oa~ on a smooti:t 
sur:aca and :titer::ateiy depress opposite 
stcie~ ci t~e bag 3U times to further '.":'li.x :.,e 
;ases. These gas m1xturl! itanciards may be 
::sed ior :o days from ,he date oi ;:r".!paration. 
aitar ·,vhici: ctme :-:ew 3a.s n:i.xttlr!!~ must be 
~repare-:i. (Cauuon: C.::ncammacion :.:ay be a 
~roOiem ·.-.,hen a Oa~ ts re,J..:Sad t{ the cew 1as 
mi.xrut!! standard ts a lower concent.-auon 
~han :::e pravtouj ~aa m:.xt~ .;canciartt.} 

i.:Z C:.aiibration. 
.".Z.:r. 0.ace:-:m::acion oi 'l(nyi Clonde 

~etenuon Time. lc.1is secnon canoe 
9erior:ned simuitaneousiy w1th Sec:ion ~-:::.::.: 
::Stablish c.':..-cmato~ph conciiiion., icientic:ti 
with :hose (n Section d.~ above. Deten::une 
orooer attenuator ~o:u.hon. :'!usil the 
sam;,iin;i ioop "N\Ch :ero i!eiiu::t or :-.itrC;en 
and acnvau: :he sa~;::i~ 'taive. ~ecord ::ie 
:.r.1ec::on !tr.1e. 3amp1e ~co~ ta:npe!"atu.re~ 
c::iumn tampe..""3.tur-e. ~arr.er 1a:s f!.ow :ate. 
chart speed. and attenuator 'letting. ~ecord 
oeeks and decec:or :-esconse!I that OCC".ll' :n 
:he absent:!! oi ,,inyl c.'1.londe. Maintain 
c:::nditions '.vith the equioment ;:iumbtn;i 
arranged identically to Sec:ion 5.J. and ;1ush 
:he sampie [009 for JO second., at the rate oi 
too mi/ mm with one oi the ·11nyi cnionde 
calibration mi;,:.cure,. Then ac:ivace the 
samt1ie vaive. i<.ecord the iniec:ion time. 
Seiec: t.':e ;:eak that c::aT~:19ond:s to vinyl 
chloride. Measun the di.stance en the chart 
from the injec:ion cime co the time ac wi'lic.'1 
the peak ma.ximu..-n oc::::in. This quantity 
divided oy the chart s;,eed 1:s defined as the 
~!ention time. Since other o~aniC3 may be 
::re,ent in the samcie. :ositive identificacton oi :he vinyi chloride 9eek must be made. 

.-.::.: ?reparation oi C,romatcgrapit 
Caiioracicn Curie. Make a GC mee.sun!:nent 

~f each ;as ::1txt.:~ Handi:uc ··:::!sc.~:"e-:: ;n 
St?c::on 5.2.J or-:*.!} :..:stn2 -:-oncl.!ticns :d~nttc.ai 
wt~h ~:iose ~istetl :n 3ec::-cns 5.J :i:t:: -5 . .;.. ::~?h 
::1e 3ampi.irl~ ~009 for JU sec~::.cs ~; ·~e ::He 
J t"" tea mi/ min w·tth cce or" :!:e star:ciar=. 
:~ux.:::res. -lnd ac::vat! ~he sam'.=ie •:aive. 
~ac~rd :he c:::ncancration vf ":inyt .,:~ior:Cs 
~niec:ed (C~J. attenuator setn~1. :hart 3-;3eeci. 
:1eal<. ar!a • .iampie loop ~am;,e.ratt.::a . .:oiumn 
te:=i;Jerature. came~ :;as :"!ow =-ate. 1nd 
:at!:ttion tune. ~ecorci :he ·::ar:r:-:.etric 
pr~ssu:e. Caic::iate -~ :ne ;eai<. :.raa 
::-tuirip-iieci 0:, ~~e :Htenuacor sat!!~~- :\epeat 
·.:ntil :wo ccnsec:.ttive !niecnon are:as are 
wtth.tn 5 ;,erc!:at. :hen ;iot :he average of 
::iose r-.vo ~aiues versus C.,. When :he o cl:er 
standard ;as .nix:ure, have :l1!1!!1. ,i::::iarty 
analyzed and ;,iom!d. d.,w a straig.;.,.t Une 
t!'--cu;in the points derived by :..'le least 
square, .:lathed. Perform calibration daily. or 
before and after &.e anaiys1s oi :acit 
~rrjssion test set oi ba;i sampies. whichever 
is more :re,:;uenc. For each ?Cup -Ji sam;,te 
:uiaiyses. •ise the aver:.~e ci :he two 
calibration c:.:rre5 whicil orac.~et :.hac group 
to datermine :he resoec:t'le 3amoie 
ccncentranons. :f :.':e two calibration c:.:r,e, 
ciif!ar by :nore t."tan S ~ercent fr~m ~i,eu- :-:'lean 
vaiue. then :"!;JCrt ~he fi.,ai t!!St.U, : ~.y ':ot!l 
.:a.iforation c-z,es. 

7".J Quality .-'\s.su.rance. 
i.J.: Analysts Audit. ~mmea!ateiy ait!r' 

tl:e oreoaration oi :."te ::aiioracion c-.:.-re and 
;mor :o· :he ;amllie analyses. ~ei:form t:,.e 
:nalysis audit descr:oed :n Append.ix C. 
~ceciu:?! ?.! ··~ceciu:e for ?'ieici . .J...uditin~ 
CC • .:..naiysi:s;· 

7.J..Z 3a51 Leek Cllecks. Cec.~1n51 oi ba!js 
for leeks is re,:;ciriid aiter ~'lg ,ise ,n,; 
;crcngiy recommended beic:r.: :'l\! ·J.se. After 
~ach U3e. connec: a wat~r :-:anorr:.eter anci 
;ire~sur:ze the ba;i to 5 ,o 10 c.~ H,.J , Z :o ·I 
!n. :-:,OJ. Allow :o stand for :o :.:i:: •. :...-.y 
:lispiacament in the wate~ :nanomece:
:naicaces a leak. Al3o. c."ieck :he r.~d 
container fer leaK.s :n. tins ;nan::e:-. (Note: .-'\.n 
aitemanve leai. check method is ,o oressur:ze 
the bag to 5 to :o c.-n H,O anci ailow· :t to 
Hand overnight. A det1aced baS! indicates a 
leak.} for 'lacil ,ampie bag :n 1:s r.g1ci 
container. piace a rotamecer in line between 
the bag and the ;iump inlet. £vaC".:ate the ba;i. 
:'liiu.re oi the rctameter :o -~1scer zero i1ow 
when the bag ap;:ear, to be empty indicates a 
teak. 

a. C.:ricula:ions. 
a.1 Determine the !amoie oeai< area •. --\.., "~~- . . . 

A s A A,, 
C iil , 

Where: 
.-'\.,-=-Measured ~eak ar'l!a. 
.-\1.aAttenuation fac:cr. 

~q. i06-1 

3 . .: {J:.-~yi c:-:icr.cie Cur:ceruratton.s. :~,,m 
~ne -:21lbr:1uon c:.:..r,es desc:'!01:!d ·n 5~c:1on 
:-.:.:. -:e~~~~:r:e ~~e r,er-'l~e -:oncan:::ac:::r: 
'i3l!.!a 'Jf '/trtyl :;::o:-?::e. C~ :::at :cr!"::::9~1":CS 
:a . .l..'!"' :he sampi~ ~eak 1rea. C.:uc:.:la ca :~e 
::nc~~!:attc:i 1: ·:t~yl :=:.tortci:! 1:: :ne Ja~. C.,. 
:s :

0

-J1ic·.vs: 

',Vh2r!!: 

-~ _.,. 

?, = Refer:mce ;,ressu:e. :.':e [aboracor-; 
;,res.sure recorded durtn~ c:.iioracion. ;r.m 
H~. 

T, =Samoie !ooo temoerature on the 
10solute ;c1ie a.c :.~e tir:ie oi anaiysis. ''.<. 

?1 =:a Laboratory ~ressc.re st time ci analysts. 
cr-..mH~ 

7,=Keierence temperature. :he .;ai::ple 
loo9 ~amperature =-~corcieri d.ur~; 
:aiibration. 'K. 

3...,=Water vapor comant of :.':e 'la~ 
;ampie. as anaiyzed. 

;. 3ibiiagr.:;:iry. 

:. :!rown a.w .. :..'.V. l..::iy. and:,<.:-:. 
SteTJnenson. Vinyl C:1l0Mde Monitoring Near 
6e 3. F. Gvocinc.'1 C:::ecucai C.::mpany in 
L.1u1s,'1He. "!!:'!. ?.e5!ion iV. U.S. 2.1.V'.:orunentai 
?:-ctecnon Agent:'/. Su..-1eillance and ,-\.'lalys1, 
'J[vis1on. Athens. GA. !une Z4. :97~. 

z. G.D. c:a.ycon and A.1soc:aces. :.niuaticn 
-Ji a C.::iilec::on and .-'u!alytical ?:-ocedu.~ for 
V:nyi C:1ioride in Air. t:.S. :'..1.v1rcn.-nen1ai 
?:-otecrtcn . ..:..51enc7, ~esearch 7riangie f''lrx. 
.'l.C. ::PA C.::nt.-ac: '.'lo. oo--1Z-t40a. ,ask 
Oraer No.:!.:.?."'- il.eport ::lo. ~:S-VC:.-t. 
Decer:iOer !J. 19i4. 

3. Midwe:lt i<.esee~"i institute. 
Stanciardi::ation oi Stacionar-, Source 
S...-uss1on Method :or Vinyl C:.Jortcie. U.S. 
::'..1v1rorunemal ?r::cec::on Agency. Reseercil 
7.:iangle ?ark. .'I.C. ?-.1oiic:acion :'lo. ::PA-';(;IJ/ 
~n-ne. May 1977'. 

4. sc.;.,.eii. C. and M.C. Sharo. CoUaborativ~ 
Testin;i of':.?.'\ Meti:tod :ca (Vinyl C:-tloricial 
that Will ?!-cvide tor a Standardized 
Stationar-1 Source .::.<rJ:mon Meesu.remem 
Method. U.S. :'..1.vironmental ?!-ctec::on 
A;enc:y, Researt:h ,nan:gie ?'lri-. >I.C. 
?-!blicacion No. E:? A oCO/ 4-75-JSa. Oc:ooer 
tSio. 
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:-.tethtJd l:J:"-Oecermination oi 1/invl Chioride 
Content oi !pprocas.s W.:stewater Samples. 
and Vinvl C.iloride Content oi ?oivvinvl 
C!iloride Resin. Slurry. Wet Cake. ·and .Late:,: 
Sampie:s 

> '.11,:i! 1 nd 1 r1;-. ~:_:·;i-.,,.:Li (.)y ..:.7 i·-il :o: ·o. 
:"'..,;;""t<::nU•.::- :-. !'-}X:j 

! r. t;·odr1c:n;n 
?~r-:"c.-~a:1ce ,: t~iS ::?athcci shcuici ~ot :e 

ittetr:oced :Iv :ersc~s :..nfaoiHar with ::!e 
operation -J{ a'gas ch:omalograph [GC] . .1cr 
:iv :hose whc are uniarniiiar with source 
,amciin~. Jecause '.<::owt~<lge beyond :!'?.g 
-;c:::ie ;{ ~::u ;:-esa:-:~ancr: :.; :-?qu::ed. Coar~ 
:-nu:H ·Je axercised :o pr~vartc ax~osure of 
samciing personnel :o ·,tnyl ci:ioride. a 
carc:::ogenc 

1. Aoalic::bi!iC1· at!d ?rirrcicie. 
t. t .~ppiicabH{ty. T:iis method applies to 

the measurement cf rhe 'ltnyl chioride 
monomer (VCMJ content oi inpracess 
wastewater 1ampies. and the residual vinyl 
chloride monomer (RVOi!J content of 
::olvvinvl chloride (PVC) :esins. wet cake. 
siurry. and !atex samples. rt can.-1ot be :ised 
ior 9olymer tn fused forms. ~uc.-i as 5heet or 
cubes. Tbs method is not ac::eotable whe:e 
methods from Section 304{hl of the C:ean 
Water Ac:. 3:l V.S.C. t2St et seq. (the Fed~ral 
Water ?oi!ut:on C.:mt:oi Amendmenu ci 197:: 

·as amended bv che C!ean Water .~c: ai 1977) 
~re :eouired. · 

t..:: ?nnc:oie. The oasis for this method 
:eiates :a the vaoor eouiiibnum :hat is 
estabiisned betwet!n ivo.1. ?'IC resin. 
water. and air in a closed svstem. The RVC~f 
in a ?VC :esin will equilibrate rac:dly in a 
cio:sed ·:essal. :rovtd~a t:la t the temceratur'! 
oi ~he ?VC re.:sin is ::1aintained above the 
giass 1nns1tian temperature ai that spec:iic 
resin.. 

Z. Ranlje and Sensitivity. The !ower limit ai 
detec:ian ai viny! chloride wiil nr,, 
ac::ordinlj to the chramatOljI'aJ:lit !.lsed. Vaiues 
teoorteci inciucie 1 ~ 10- 1 m; anci 4 -'"- 10·:- :n~. 

· w·ith prcoer calibralion. the ui:ii:ier limit ::-iay 
':,e e:,: tended as needed. 

J. lltter,"erences. The cllromatcgraph 
columns and the c-:ir:-espondinl! operating 
;iarameter, herein desc::oed normally 
provide an adequate resolution oi vinyl 
chloride: however. :esoiution interfer~nces 
mav be encounum!d on some sources. 
Thereiore. the chromatograph oi,eratcr shall 
select the coiumn and oi,erating paramecer.s 
best suited to his parttc-.Jiar anaiysts 
requirements. subjec: to the approval oi the 
Admini.strator. Approval is automatic 
crovicied that the tester produces conlir:ninl! 
data throu~ an adequate supplemental 
anaiytical technique. suc.-i as anaiysi:s with a 
different coiumn or 0::./ mass 3pec:.-o:scopy. 
and has the dota available for review by the 
Administrator. 

4. Prl!cision and Reproducibiiity. An 
inrer!abor:itor, compari.son between seven 
laboratories of thre~ resin sampies. ~ach split 
into three oarts. vieicied a ,tandard deviation 
oi :.s3 oercent :cir a sampie with a mean ai 
Z.09 9pm. 4.16 percent for a sami,ie with a 
mean <Ji t.56 pi,m. and S.Z9 perc:snt :er a 
samole with a mean oi ez.sa !Jcm. 

:. Safety. Do not re!t!ase vinyl c..'iloride to 
the laboralory atmo~phare dunn; ;,reparation 
of standards. Venung or ;::u~tng with VC~/ 
air mixtures must be heid to a mimmum. 
When :hev are requm0-. the vapor must be 

:-outed :o outside air. 1/invt c.~iortde. even at 
i?w,;,pm taveis. ~u:st ~e?e~ :le vented i~s1Ce 
tne ~aoor::to:-J. AL!e:- v1a1s 11ave be'!n 
anA!y1:~tl. the g:11 :nust he lfe!':ted prier to 
:ar.-:avai of :he ·.-?ai f:i:::m the instnu:,ent 
~ur:'ttabie. Viais r.tust be vent'?ci ~hrou~?t :i 
:":::;:ociar::-:ic z:egcile i::n::ac::?d :c .z:1 ac:!vat~ci 
ct:arc:::ai ~uOe to ;Jrevant :!ie:=:.,;e 'Jr° vinyl 
c:iloride :nto the iabor:1torv ,tmosohere. The 
,:~arc::ai .~ust Oe re9laceci.;:ncr :n· vfrt:li 
:::ti::::-:Ce 0:-!akth:,ou;!l. 

-5 . . -':;,oar~t!J.s. 
5.t .Sampiin;. 7::e foilowing ~t:;ui;,r.::ent ls 

:-gauir-eci: 
~- •.• G:ass bor:!as. 50-ml (:-o:::: c:icac:ty: 

w1rn ·Nax-iineci ic:ew•on :ops. :or ?VC 
iamoles. 

5.i.2 G:ass Vials. 30-mi caoac:ry Hypo
v1al. seaied with Tet1on faced Tuf•i3onc:i discs. 
far water samoies. 

a.t.J Adhesive Tape. To pre·!ent 
loosening oi bottle tops. 

6.2 Sample Recovery. The following 
equipment is ,equ1red: 

5.2.1 Glass Viai.s. With out11I r-ibber sellta. 
Parkin-Elmer Corooration No3: 0105-J't'.!9 · 
(giass viaisl. aooi-:Jna (gray bury! :ubber 
septum. ~iug styieJ, 1JtOS-:J131 (butyi :ubber 
seotaJ. or aouivalents. The 5eai.s must be 
m~de from bury[ rubber. Siiicone rJober seai.s 
are :iot ac~lltaoie. 

a.z.2 Analytical 3alance. Capable ai 
we!g.hing to :0.0001 gram. 

5.2..J Viai Sealer. ?erkin•E:!mer ;-.lo. :os-
0106. or equivalent. 

S.:!.4 Syringe. !CO-µ.l capac:ty. ;r~c:sion 
3enes ··A" No. 01COZS. or eau1vaient. 

d.J ,'.naiysis. T:1e icilo,.;ing equipment ::s 
,\?QUired: 

i.i.J.l Gas C:1romatograpit. ?'!!rkin-E:.!I:1er 
C.:m:oratian ~ode! F-.o. F-.Z. or F-.3 Heed· 
Soace Anaiy7:er. or aquivaient. Equipoed with 
bad:i1U:5h ac::essory. 

o.J.2 C-.rcmatographic Columns. Stainless 
iteei t :n by 3 • .:: mm and Z :n by 3.Z :-:un. both 
containing 50/ 80-mesh ?orai:iak Q. 7:1e 
anaiyst may use other coiumr.s ~ro~ded :hat 
the prec:.sion and ac::uracy ai :he anaiysis of 
vinyl c.~ioride standards are not it:ipaired ?.nd 
:ie has available :or :eview iniormation 
conilr.ning that t:iere is adequate resolution 
of the vinyl chloride peak. (Adequate 
rP.solution is defined os an area over:ao of 
not mon1 than 10 percent oi the 'linyl chloride 
;:ieek by an interfarent peak. Calc:.tiation oi 
ar!!a overiao is exoiained in Acllendb; C. 
?roi:edure i: '"Do termination oi :~dequate 
G!iromatographic Peak Resolution.") Two 
t.3:l m columns. each containing t ;:icrcent 
Ca.rbowax 1500 on C.ubooak 3. have been 
su;gested ior sami,les containing 
acetaldehyde. 

5.J.J Thermometer. O to too• C. ac::urate 
to :::0.1 • C. ?eri<in•Elmer No. t0s-J109. or 
e<Juivalent. 

·6.3.~ Sami,le Tray Therr:lostat System. 
?erkin-Elmer No. tOS-110:l. or eouivaient. 

5.3.S Seota. Sandwich t'roe. !or automatic 
dosing. !3 mm. ?eridn-E:lmer' No. lOS-,008. or 
~uivaient. 

5.3.5 tntegrator-Reeorder. Hewie!!· 
Packard Modei 3J80A. or eouivaient. 

5.3.i Fliter Drier Assembly (3). ?'!rkin
::lmer No. z.z:?0117. or eouivaient. 

o.J.3 Soao i'"ltm F1o-..mieter. Hewlett 
Packard No. 0101-1113. or equivaient. 

5.3.9 Reguiato!"5. For required gas 
cylinder,. 

6.3. :o Heaci.s~ace Vi.:ii P~a-~!"essu,:~r. 
Nitru~en ;:ressurtzed hyi:iodemiic n~e::!e 
inJtde :imtec:ive shield. i8lue-,r.n: a-1:.iiable 
:rem 7~s: Suc::o:t Sec::c·n. E:::-itssion 
~ieu~urC:?mer:C ·s:anc~. Cffica -Jf Air Quatity 
?!al'!:'!i:"!'% l(:C Stancia::13. !:tvi:on.rr:'!ntai 
?~c'ec~:;n ,..\ ~:.;:ic: .. ~.fa1i 8:-op :3. ?.=saa:c:: 
T:iaasie ?ari<. N.C. 2:711.) 

7. Rec~er.:s. L'sa oniy r!ag:ents t:Zat ~r1! '1f 
:=rcmatc~:apM1c -;rac!e. 

, . • A.:taiysiJ. The follo·.vl::~ tter:ts ar~ 
:eouired :er ana1',3i3: 

7.l.1 Hydrogen. Z:>1ro ?ade. 
7.t . .:: Nit::-c-;en. Zero grade. 
:-.:.J An·. Zaro jtade. 
i . .2 Caiibranon. The i'oilowtnl! items are 

te<Juired for :aiibration: 
7.2.1 C'liinder Standards (4;. C4s mixtu.ra 

standards (;:0-. 500-. zcco. and .;oco..ppm .,1nyi 
c.'i!oride in .iit.-ogen c-;iinder:s). The taster 
may use cylinder standarcis to di:ectly 
prepan1 a c:iromatognph calibration c-.ir:e as 
descibed in Section 9 • .2. if the following 
conditions are :net: (a) The m.anuiac:urer 
certifies the gas compo.sition with an 
accuracy of =3 per::ent or ::ietter (see Section 
i.Z..!.l). (b) The manufacturer :a'!ccmmer:ds a 
:naximum shelf Ute aver which the ;as 
concentration does nor 6z.n~e by ~'"eater 
:han :3 ;iercent from the certified ·,aiue. ( c; 
The manufacturer affixes the dare at" gas 
cyiinde~ ;:-!!para<ion. cartified vinyi ~hloricia 
concentration. an-:! :ecommended maximum 
3heif life co L.'1..; C-/tinder before 3ni;,ment :o 
:.':e buyer. 

7.Z.l.l Cylinder Standards Cart:fiction. 
TI:e manuiac:u:er snail certify the 
concentration oi vinyl c.':ioride in r.itrc~en in 
aec.-i cylinder by (a) direc:ly anaiy'Zir:g each 
:ylinder and (b) calibrating his anaiyticai 
procedure an the day of cylinder anaiys1s. To 
.:::.librale hfa anaiyticai ;irocsdu:e. :he 
mi.nu:.:.cturer !hail ·..:se. as a mirurnum. a J. 
;,o~~t cali::!:-ation c::r1e. !t Ls =-~c:::r::mecded 
:hat the ,r:anuiac:ur-..r maintain (1) a ;,i~h· 
:oncem;au<Jn <::iiibrauon standard (between 
.!COQ and 3CCO ;ii,ml :a pre;::are hi$ c:.iib:ati:in 
cur'le by an 1ppropriate dilution :achnique 
and (Zl a iow-<::oncentraticn caiibraticn 
3tandard (betWl!'!!n 50 and 500 ppml to 'lerify 
the dilution :echmoue used. [f the ciiiferei'lca 
between the accarent concentration read 
from the caiibration curve and :he t:-Je 
concentration assigned lo the !ow
concentration calibration standard axcaed.s 5 
Je.-cent ai the t:-Je concentration. the 
manufacturer shall determine the source ai 
ar:-or and r.orrect tt. then :epear ths 3·point 
caiioraticn. 

;-. .z.1.2 V~riiication oi ~lanuiac:urer's 
Calibration StandardJ. Seiore '-!Sin~. :he 
manuiac:urer shall verify eac.-i caiibration 
standard ':,v [:ii compannlj it to gas m:xtll.t's~ 
preparf!d (wHh 89 mole 9erc,mt •1ir:yi 
chlllr,rieJ in accordance wtth the ~rocadur~ 
de~cr.ced i~ Section i.1 of ~tethod tea or O\J 
(b! ,:aiibrating it aSjeinst vinyl chloride · 
c-/iinder Stanriard :laierence Matenais 
(SR.V's} prepared :ii· :he Nationai 2ureau r:: 
Stanciards. :! s!lch SRM"s are avai!acie. The 
agr-e~mt:!nt Jetwe~n the initially Cete!'!':'!in2d 
cor:centration •,aiue and :he ·,~niicanon 
concenc-arion vaiue :nust be within -5 
percan:. The manuiac:ure!" ::1ust :ever.I',, ail 
caiibratian l!andarcis on a time :nterni 
con:ii~tent w1th the shelf life oi the c-;iinc.er 
ltandard.s 3oid. 
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8. P~cedr.rre. 
d.t Sampiing. 
3.1.1 ·pvc Sampli.:g. Allow thl! :asin ,;r 

3lurr;· 10 :1ow ::om a tap tJn the :.Jnk Jr ;1io 
until the t:ap U::e :las Oe~n weil ~u~ed. 
E.xtanci ana :iil a. 00-mi :a.c::pie Jettie 1.1ncia:
the ~ap. and ir.1::ieciiate1y ~i~rlten a ca;, on ~hg 
bottle. :,v-:ao :icih~:;1ve :loe .:r:u~ci the c.ao 
and bottle tO prevent the c.ap f:om !oosenin~ 
?!ace an :Cantifyin; iabei :,n aac:'l boctle .. u:d 
:ecord. :h.e C.ata. ~izr.e. anci sar:-:01e lccat:cn 
~oth ~l1 :he Ootties anci ::i a :ai :oak. 

3.1.2 ;vacar Sampli:1~. ?~er ::l use. t!:e 50· 
mi V1ais (without the disc:sl :nust :~l! capped 
with aiur.:inum foil and :ieacad in a :::iui:!e 
:urnace ac .;co· C for :t !ease : :iour :o ciescroy 
or :"l!move any ·'.l~amc :natter fr:at couid 
interfere with anal7sis. <1.t ::ie sa.rnpHr~ 
location iii! me •riai.s bubble--free to 
overfiowing ;o t.':tat a convex :::enisc-.:3 for:::s 
at the too. The excess water is cisoiacad aa 
the sealing cisc is careiuily plac~ ·.vttll the 
Tet1on side cioWT'- on the opening oi t.'ie vial. 

Place the aluminum 3esi over the disc and 
the nee.'< of the viaL and c:imo into olace. 
Aim: an identifying iabei on ~':te oott!e. and 
:~:::rd the date. ti.me. and Jample location 
bo<h on frte viais and in a log booi(. .~ 
samples must be kept :1'!ir:ge:aced •mtil 
analyzed. 

3.Z Sample Recovery. Samples ::iust be 
~ witltin 24- he~. 

a.:.1 Resin Samples. 7:1e weigilt oi t!'.e 
:-esin used must be ~ccwe~:: 3.3 and 4 • .S 
;rams. .~ exact ·Net'3llt <Uus: ':le obtained 
( :a.CCOl ;J fer !!ac.io: Jam-;,ie. !n the case oi 
3uscension ~sins. a volw:nemc c-.10 can be 
;:repared ior :iolciin~ :he :eqwred a..-ncunt oi 
samoie. '.'/hen :.':te c-.10 is used. ooen t.':te 
3am9ie bott!e. and acid :.'le C".JO voiw:ne CC 
:"l!sin to che :ared sair.oie Vlai (tand. 
:nc!uding 3egr-.1m and ·aiu.T.inum cap). Obtain 
the exact J,m:;:le we1¢t. add ~00µ.i or about 
two equal .:raps ct d.Ls,iiidd wa,~r. a:id 
immetliateiv ,.ie1 ,he viai. Reoort th.is value 
on the da::;. 1i:eet: :t :J :aquir.i:i :or 
c:i.!C".J.iation oi RVC.\.t. i:t '.::e case oi 
ciiscer:sion :es1n.:s. fr.e cuu cannot be used. 
Weign :he sampie in an aiw:nmum d.i:1h. 
transier :::e samoie :o the tarl!d v,al. and 
a=.irateiy wei¢ ,t :n :;:e vial. After 
i'M!Pr!!Ssuri::ation of the samples. condition 
them ior a minimum of 1 hour in the 90• C 
bath. Do not excaetl 5 :iour:s. 

N'ote.-SOme aluminum ·rial cac:s have a 
c:enter see::on that :nu:st be temoved prior to 
piac'-"lg into sac::tpie tray. i! :.he cap is not 
remove,:!. :.'1e ;njection aeecile will be 
damageri. 

a.u Susoen:sion J:te:sin S!utr/ and Wet 
Cake Samoies. Deca.c.t :.he water from a wet 
cake samcle. and t'J.m the ~amcle bottle 
,:cside down onto a paoer !owe!. Wait for t.':te 

· ;..;ater to drain. place approximately 0.2 to 4.0 
~s oi t.':te wet r.a.-.:e ,a..npie in a ta.red •rial 
(tal"l!ci. il:cluding ,i,pn:.r:: ~nd aiuminu:n cap) 
anli· seai !.mmediaceiy. Then deter::ti.ne the 
sampie weight ( =o.oocn ;). All ~a.mples c:iust 
be cr,n,rnai.::iu:: And 1.:en coaciilioned ior t 
!iout' at ~ C. A ,amole er ·Net ea.ice is iuec to 
determine total 1:ilie!.1 (TS;. This is re~uir!d 
ior caic-Jlarin; tha RVC.f. 

a.l.l Oisper3ion 1\esin Slurry and Ceon 
uce:c Sameies. The macenals shouid ace be 
ii!tenia. Sample must be thorouihly mixetl. 
Usini a tared vial (tared. Lr.cludini ,epcum 
and aiumiaum cap) add approximately !iiht 
drops (0.2S to 0.33 g) oi slun"'/ or !atex '.Ising a 

:nedic'.ne dropr,ie~. This si!'Juid be done 
t=ediate!y litar '7i~ing. Sui :he vial as 
soon as po~.sibie. Jete=ine sample wei¢t 
[ ='J.OCOt 3), . .>..f:'!r ~repc-e:ssur.:acion. 
c:!"lciiticn tn.e ·tial for l :lour at 90• C tn the 
anaiy:er ~at.1. Oeterrn1r.e ~::e 7S iJn (~e si~/ 
;ampie (Sec:icn a.:u;. 

. 3.:..; {noc-ocass ·,v.astewater 5cur.:,ies. 
Usins a :area •,1ai (tared. :nc:ucitns septui:: 
.a~d ait!..r:tirtu.1"!1 cap) quickly acid 
ap;:r=xi=:ata!/ ~ c: Jf ·.vacer 1.l.Stn:; :i r::.eciic:::a 
d.:oo~ar. s~ai :he •:tai as .1oon as =osstbie. 
CatSt:::i:-te sam?ie weight ( :·J.cc01 ;). 
?t"~?~,su.-...:e the v1ai. 1nd ~hen condinon for 
1 to: :toun as :-?cr..:!n!a at oo· C ln the 
anai;rzer bath. 

3.3 .~aiys1s. 
d.:l.: ~!:la.ration of Zcw:m::ent. lnstail i::e 

c::.rcmatographic column and condition 
aver..:~;,t ac :so• C. .Ln the £int o;,eration. 
?-:lrapax :oiw:nn.s miut be ;,u.r.;ed for 1 hour 
at z.:o· C. 

CJo not con.nee: the ex.it ;nd ai ci':e c:iu.o:n 
to the detectcr wrule conditioning. Hyd:osen 
and ai.r to the detec:or must :ie rur:::ed oif 
wi:tile the column is discon.:tected. 

3.3.l.l :!ow Race Adjustments. Adjust 
flow races as follows: 

a. :'iit.--ogea Carner Gas. S~t :e~.tlator -:in 
C-/iinder :a M!ad S-0 psig. Set :eguia tor on 
=cato£r:toi1 to ::,roduca a :1ow raca of 30.0 
c::h:un. Ac:::::!l:ate!y :::easure :.ile t1ow :ace at 
t.'1e exit and oi :he coiumn '.l.Sing the ;oap :"Jm 
,1owrneter and a 3tocwacc::.. w1tll tt:e oven 
and column at the maiysts temperature. 
Ait?:?r !.!le i:1str..t.::1ent ::,ro~am advanc~.s to :he 
.. s·· [bac.'<:1u.snt mocia. aajust :he cutrogen 
~rassure reguiator :o exactly baiance u:e 
:::crogen ::ow race u :.~e detec-:or as was 
obtained in :.':e '"A" :node. 

:i. Vial ~pre,.suru:er .'Htro~en. . .>...fter :.he 
r:.:t:ogen car.:er Ls Jet. ;oive t.:te :oiiowm~ 
>!<!Uauon and adjust :.he pr!!ssl.ln!! on :.he v1ai 
;Jr!!pressw:-.zer :i.c::orci=~y. 

? • , -I 
··l '.,.z 

1.00 J 
Where: 

T,.,.Ambient temoeraru.re. ·:<. 
T,-=-Coaciitionini; ·bath :emperaru.re. ·:<. 
?,=-Gas cb.romatog:rapb absoiute do.sin~ 

;,r!ssure (analysis :nociet. '.< ?a. 
? ..... Water vapor pr!!:1sure@ 90• C (.:.Z.S.3 

=Hg). 
? ..... Water vapor ;::r!!saure @ z:• C (,9.3 

=Hg). 
i".50=-cmn Hg perk?\!. 
to k Pa=-r'ac:cr to adju:st the 

;JM!p=surn:e<i ;,re:ssure to ,li¢tiy le:ss 
than tl:!11 dosing ;,raesaure. 

3eeause of gauge em:r:s. the apparatus may 
over-'JM!:ssu.ri:a the viai. [f :!:te viai :,res= i:s 
at or ~jgher t.':tan the dosing pr!:Ssure. an 
audible double injeenon will oc=. ii the •rial 
;ins.sun ts too low, !r:-:.11'3 wH! oc::-..:.r on :,isin 
!amoies becaus11 oi inadeouate time :or :,ead
s;:ac:11 gas equilibrium. This condition can 011 
:avoided by :-.inning seve!'3l standard ;as 
,amcles at various cM!ssuns around the 
cal~.uated p"ssul"!: and then se!ec:ini the 
nighest ;:,ressun that dcas not produi:11 a 
doubl11 infec::icn. A.ll sampies and scancfards 
must be pr!s.sur:::ad for 50 seconds u:sin; the 
vial P"llr!Ssuri:er. T:::e <rtal is then placed 
into the 90• C condit!onini bath and tested 
ior leak.age by ~lacing a drop oi water on the 

1eotum at the needle :ioie. A clean. :iurr-ire-e 
::eecile \3 ;nanaatory. 

c. 3urner :>.ir Supply. Set :a;uiatcr on 
=:,Under :o re!!d 30 psis. 5ec re1uiacor on 
chromatograph :o su;:piy air to bur.:er ,! a 
:ate Jer·,..-ee~ 150 -1nci :c-0 c:/ :=-:ti':. ::-:ec:C wtti1 
Jubbie f!o•.vme~er . 

:. ~?dr~1~n 3uppiy. s~i: :-~,g,.!iat::ir 1:1 

c:t:i.""::::er ~o :"?aci JO ;Jsig. St!! :e~uiaccr en 
c:"::omacoqra9h :o su~piy d;J;:roAimacei:, J.S = 
3 c::: mtn. G9t1m1:e hycrO'"''!rt :1ow :o yie!ri :he 
:::osc sansiuve detec:o:- :ssoonse wttr.ouc 
~xc:r.;u1sC:in-; :b.e :1ar:ie. C1lecX :io•.v ·,vttb. 
:moole :-::etar :ind :"!!COro this :!OW. 

3.3.:.~ Tar::.;:e!"ar..:re Adjusn':'ter:.ts. Set 
:emoera rure, as :oiiows: 

..' Oven (c::romato-;raph coiwn::.). ,.;o• C. 
:i. Josinr;i Ll.c:e. :so· C. 
c. [n;ec::on 3loc.'(. 1;-0• C. 
d. Sam::ie C-:amber. 'Nater T~:::::erature. 

90• C : t.o• C. . 
il.3.1.:l !:;mition oi Flame tonization 

Oetec:or. I~ite the detector ac:ording to the 
:nanuiac~r·s inst:".Jc:ions. 

d.:l.1.~ ,-\mpiifiar 3aiance. 3alan::e the 
am;,lilier accord.ing to the manuiacru.re~' s 
i.'lSt:ruc:ions. 

a.J..2 ?ro,;ra=ing :.'1e C1.--omatosrapit. 
?:-:lsram the cb.romato~pit a:1 ioilows: 

•. (--Jo.sir:~ or t.'lj~non T':::::e. T'.1e no!T:?al 
secti::~ L:s : sec:::nci!. 

::J •• -\-·• .-\naiy.s1s 1"tme. ·· The nor:::ai .3etting 
is approximaceiy 70 ;ier-::ant ci :ile 'IC-.4 
:atention ~ime. r1Vhen :hi3 timer ter:ninaces. 
•.'le ;irosr.ir...t:1er ::utiata:s ::aci::1usruns or the 
5.r.st column. 
~ 3-aac.'<:1ushl.-:s Time. 7he r:or:nai 

iettin~ is doubie the .. anal7si3 ,ime:· 
:i 'iV-Sla01iization Time .. T:1e norntai 

!etnn~ il tJ.3 mm to t.:J !':'Un. 
=· X--Nur.:ber oi .-\naiyses Per Stimpie. The 

::ormai settir.; is one. 
3.J.J ~aratioa of Stimole Tu."lltabie. 

Seiore ;ilac:ng any 3ampie into turntable. be 
certain that :.'1e center lec-:ion oi :.'1e 
aiw:ninwn cao aa:1 :::een .emoved. Ail sar:::oles 
and standartt:s ::iu:it :ie ;irassunzed for -:0 · 
seconds by usir:; the •rial _:re;iress1.W.=11r. The 
:iumoer!d Jamtiie ·nai, 3itould be ,:,laced in 
the com!sponalng numbered ?OSitionl in '.."le 
t".u::.table. L.,:1ert 1amiJies :n t.1e foilowin~ 
artier: 

?o:iition t and ~-Old ZCCO-ppm Hand.:irds 
for conditioning. These are r:ecessar"f only 
after the anai~'"?er has not been '.lst!ci for ::?4 
hour:s or lon!!Jer. 

?os1tion 3--3i:l-ppm ltandarci freshly 
pn!pared. 

?'Jsition ~00-ppm standard. :~si:ly 
pn!par-d. 

Po:1ition 5-2000-ppm ;,andar::i. :rashiy 
:!?"'!oared. 
. ?osnion ~"00-ppm standard. :reshiy 
:reoared. 
. ?osition i-Sam;,le :'io. i (This is the iim 
sam,;:ile oi ,he day. but is 3iven u ~ :o be 
consistent w1th :he tumcabie and the 
inte-;ntor ~nr:tout.l 

:>.iter ail sam;:ies have been positioned. 
insert the second set ai .:0-. 300•. ZCOO·, and 
-lOOO•ppm ,candar:is.- Sam pies. :nciudin; 
standards. :nusl be conditioned in the bath of 
·;o• C :or t hour [not to e:<:c!"ci 5 1tcurs1. 

a.J.~ Start c:-iromato~apn ?rosram. When 
,ii samples. inciudin!!J standards. :iave ::een 
conditioned at •;o• C !or t :iour. start :ne 
analysis ;,rog:am ac:oraing to.th, 
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manuf..c:u:er·, instroctions. These 
instruc:ions must be careiuily foilowed when 
starting anci Jtot:1ping a ;:ro~am to pre'lent 
ciar.::age to the dosing assembiy. · 

3.J . .3 Oa!e~i:tanon -Ji 7'.S. F~r •.vet ,:a:<.e. 
!lur."',. :-e!nn sciution. J:tci f=.~v·c ~a:ex 3arr:oies. 
Cat:~ine 73 f.Jr eac~ sac:i::!a ·-;? ac:~:aca!:, 
wei;::1r..g approx1mate!i' J ~o -t ~rams oi 
sample [nan alu~inum ;,an beiar~ and ai:a: 
?iac~n~ ::: 1 .::aft oven ~:cs to ::o· Ci. 
Sarr:cies ::-:ust :e dr!eci ~o .:or-.stan: wet',11t. 
Aitai- :1:st ·.ve!,g!lfr:;. :et'!Jr.:. :~.e ;:a:: ~o ::°?g 
oven for a ;hot": :ieriod oi time. ar:d :hen 
:'!we!grl to ve~iY' -:ompiete d:yr..e,s. T:-:e 7S 
ara t!':!:!n caict:ia,aa as :he r1nal 3arr:pie 
we1ghc diviciac ~y init:al sarnpie ·.vet~nt. 

9. Caiiorauon. C .. iibration is to ':le 
;,erfom:ed each a-hour period when :::e 
instr..!ment ts :Jseci. Eac;l day. ;irior ~o ~n:::~ 
samcies. :he cotur.::n shouid be conditior:eci 
by rJnning two :.:...nco-9pm standards from tne
;irevious day. 

9.1 Preoaration oi Standards. Calibration 
standards are prepared as follows: ?!ace 

. too,..,J or about two equal ,:rc,is of distii!ed 
water in che samoie vial. then fiil the via! 
with the VC,l/n£t:-ogen .candard. rat:1idly 
seac the seotum. and 3eal with the aluminum 
cao. Use • \-in. stainiess steei lir:e from the 
cyiinde!' :o the vial. Do not use rubber er 
tygon tubing. The sampie line from the 
cylinder :nust ':le ;,u11ed (into a ;,ro9eriy 
vented hoodl for several mmutes :irior co 
:iiling :he vials. Af:er purging. ~ciuce the 
flow rate to .300 to tCOO cc/min. ?lace ~nci oi 
tubing into v1ai (near bottomj. ?csition a 
se;num on '.cp of :l:e •11a!. ~ressing 11 against 
the .,.,n. :i!liniz tube :o minimize che ;12:e of 
the VP.!'lt open!n~. T;'lu i:s :iec~:s.sary to 
m1m1m1ze m1:i:1mz air with :he standard in the 
·11aL !..1c.1, viai :s· to ~e pu~ed. 'N'lth stan::arci 
for 90 seconds. dunng wiuc.'1. time the illiing 
cube is -;raduaily slid to the top oi the vial. 
After the 90 seconds. che tube is :-emoved 
w1th che septum. s1muitaneousiy seaiir:g the 
'l1ai. ?:-3cnce ·.vtil be =-:ece!lsarv to ci1P1etoo 
3cod tachmque. ~uober ~iove,; fr.ou1d oe· 
·.vorn curing :he ,bove operations. The seaied 
•,,·ial must then Ce :,re~sunzeci for 50 seconcis 
using :he vial ;irepressunzer. Test th>! V1ai :or 
leaKage by ;:itac:ng a drop of water en the 
septum at :he :1eedle hoie. 

9.2 ?reparation oi C:romatcgraph 
C .. iibration Cu ... -e. 

Pr~oare two 50•. 500-. zooo.. anci 4000-ppm 
standard samcies. Ru.-r:he calibration 
samcies in ex~ctlv the same manner a, 
reguiar samples. ?!ot .",.,,. the lntegrator area 
counts for eac:i standard sample. ve~us C.. 
the concimtration oi vinyl cl:ilorida in eacl:i 
standard sampie. Draw a straight line through 
the ;:oint, derived by the least 3quar-e:s 
c::ethod. 

10. Calc-.ilations. 
tO.t ~esoonse Factor. r! :he o.libration 

C1ll"J'e desc:ribed in Section 9.2 ?as.ses throug.n 
zero. a respon:se factor. R,. ::1ay be u.sed to 
comcute 'linyl chloride concantrations. To 
comcute a "1!!!00n:se factor. iiivide any 
par-Jcuiar A, Sy the cctT"esponding C.. 

A s 
:: ~ 

i..c 

'Nhere: 

107-1 

A.-=Chromatograph area counts oi vinyl 

..;:tfc!"'cie for the samote. 
P,,,. Ami:nent at:::1osphenc pre:ssure, mm :-:g. 
R,.x rtesoonse: factor tn area c.;unts ~er :om 

1/C.'vi.' . . . 

·ri = AmCie~t taCoratary tem;,er3cure. ·:<. 
.\(,.=Moi<!C:Ji.ar ·.veig.~t of 'iC;1,I. :Z.3 3i 

~Old. 

V,=_Vciu:::.e of th~~.ra:or ~n~~e. c=::~· 
~=v<is ,::,nstant. \c::!.:co c::t::u tm~ -:--.1:1 

,"":":Ci:!j ('~1. 
::t==Sarnpie w-?tgilt. ;. 

Cl"'IC " 
,--\ 
\ t.:ij 

?.esuits calc;,.:!ated using these equations 
represent concentr:1t!on based on :he total 
3ample. To obtah-i result, based on cir; PVC 
content. di•ride by TS. 

n . .'?efe~nces . 
t. B.F. Goodnch. Residual V:nyl c:1tcride 

),fonomer Content ci ?oiyvinyi c:,loride 
Resins. Latex. Wet C.ake. Siurry and Water 
Sample.s. 9.F. Gcodric,'1. C:1emica! G,-out:1 
Standard Test ?rocecure :-lo. 1cos-C:. 9.F. 
Gccd.'ich Tachr:ic:ai Cante!'. Avon l..lke. Chio. 
Oc:ober a. 197';. 

2. Serens. A.R. T'.le Diffusion oi Vinyl 
Chloride in ?oiyvinyi C;:loride. ACS-
0ivtsion ,,i ?otymer C:emistrf. ?olymer 
?~epnnts 15 fZ):!97. 1974. 

J. Serens •. .:...R. The Diffusion oi Vlnyt 
C;:loric:e in ?olyvtnyt C;:ioride. ACS
Civt,ion oi ?olymer C~emistry. Po\ymer 

_.. r:a 
,,,l-.....,. 

'"I<: 1.:41' ,;,,;o 

, .~., ~1.3 

L. 

G .. s c:ircmatcgraphy. fournai oi :\cpiied 
Polvmer Science. /9:3:59-1172. 19i3. s: ~.1ansiieid. ~ . ..:... The E:niuauon oi 
Henr/, l..lw C.;mstant [!<p) ~nd Water 
E.r.rtancament ;:, the ?er!<1n-2.!mer Muit1fract 
F ..:,o G .. s C.':romatograph. 9.:. Gocdr:ch. 
Avon Lake. Chio. Februar1 !O. 1973. 

~1othod 1071'-Determlnation oi Vinvl 
Chloride Content of Solvi,nt:s. Resitl•Solven! 
Solution. ?o!V".invl Chloride ~~in. Rasin 
Slurry, Wet R~,~. :icci l...:te:,. S.unp!As 

[Method iOiA added by 47 FR 39<!36. 
Sc:ptember 3. l 982] 
f:u,oduc::on 

Performance of :::i:1 :nethoc! snouid not !ie 
attcmptad by pe:'3on.s uniactiiar with :he 
09era:ion o( a 3::i, c'i:rom:ito?39h (CC] or by 
thnsc whn are unfamHiar with sourea 
sc:-nptin~ b~au.11<! k.-:owied~e beyond rile 
scope of thi., pre:1entaticm is requL--ed. Care 
:::ust bP. exP.!'Cii;P.d to ;:r-event exco~u:e oi 
~ampiing pe~onne! :o vmyi cnlonde. a 
carcu:ogen. 

1 •. .;,,,,aii.:abilir-;· and P.-tnc:;:la 

1.: Appiicabiiity. This i.s an .il!er:,ativP. 
method anci aooiies ro r.'~e :nea.surement oi 
:.he ~'invl chloride content oi solvent.,. :e:1m 
,ob.-ent solution,. ~oiy-:u:yi c:.'lloride [PVCj 
r.isin. wet cake siur.ies. iarex. and :abric:tted 
('!!~in ,amp!es. Thi., mec.,o<i is :'lot ac::eprable 

:<,==Henry s Law Con~tanc (,Jr !,'(:~,,1 :n 
~vc@ co· c. 5.5Z:< 10·• ;/g; m:n H~. 

tf the ~:itibration c:irve cioe~ r:::r ;ic.ss 
(hrou~h :ero. tht: :aiibraUon c:.:;"":e :'!"!1!::it b'::! 
~r:totoved to caicuiace :ac:: .samjle 
,::,~ce~n-3tion •.u:less ~::e :r:-::- !.~troli: .. u.:~·= '.-:y 
usin; : par:ic:.iia: !\r ~s :,nowr!. 

,0.2 Residual Vinyi Chtom:e ~tcnomer 
Cvncantrauon. ·c-('; o: V!r:yt C:··dyr:=e 
),{anc~e: C..:r:can::-atio.-:. ~Jic~laca C~~ :n 
~pm or :r:~i k; as foilo·.vs: 

7 
'2 .,. \. (1 - iS) i-,i 

-1 
10i-2 

J 

P~~pnnts :s (::):203. !97~. 
4. Seren,. A~ .• L3. wider. C.j. Tomane~. 

and p,t. Whitney. Analysis for Vinyl 
Chloride in PVC Powden i:,y Head-Space 

TS== Total solids e:s:pressed as a decimal 
:':-ac:ian. 

Ti= ~~uiiibtiu::-: ~~mperatu.""e. 1K. 
K.=Henrv'; l..iw C,:mscant for VC.\.{ in 

water r:efJ 90• C. 7x 10·' g/3fmr.:: i:-!:;. 
.~.3suming the foilowin3 conditions are met. 

these vaiues can be sub~tituted into Squation 
107-Z: 

?~=73'0 mm H;. 
I/,= 1/iai volume---;ampie ·,oiume (Fisher 

·1tais ar~ u.a c:nJ and Per:<in-2lmer vials 
1re :1.a c::: -=:. 

l"i = 2.3• C or z_as• K. 
r,=so· c .,r 353· !<. 

• ~. J ,: 

whet"! methods ::-cm 5.!ction J,;~fh! d ;he 
C'.ean WacP.r Act. 33 U.S.C. l:.Sl et 3e<; •• l the 
F'eder:il Water Poilution Control Act 
Amencimenta oi 1972 as ame::cied Oy t:-:e 
C:i!an ','I/ ater Act oi :977) are ~quinci. 

t..! ?nnc:i:iie. r:,e basi! :or :rua ::lP.!hod 
lie:s :n c.,e direct in1ecticn of a liquid sample 
into a cnromato~aph and the 3ubequent 
enooration oi ail volatile material i.-ito :he 
came:- sas 3tream of the chromato-g.raon. thus 
.,e:mttt'.ng analysis of ail ·,o!acile r.::ateMsl 
including vinyl c:.,iande. 

1. Rang~ and Sensich·icy 

The !ewer limit oi detection of ~inv! 
c:.'lloride in cir,· i?VC ~esin i~ 0.2 ppm: F'or ~esin 
solutions. late:i:es. and '"'et ?'!!sin. !hia limit 
:ise:s invendy a.s tile nonvoiatile [:-esin) 
content dP.c:,iase,. 

With pro9er c:ilibrat1or. the •Jp~r :ir.:it 
:nay be extended aa nttedeci. 

J. !mer(er!!nce~ 

The chromatollr3oh c:i!•Jmns anci •~e 
col'l"!,9onding oper.10ng ;:a,amete~ her!!in 
d1:1sc:'ibd nor.neiiy ;,!"Cvide an adAf!•Jate· 
('l!SOtution oi ·nnyi ci:ioritlt!. L."l cases wnP.~ 
:-!!soiution interie~ces are encoumered. ,::e, 
c.':romatogracn ocer-,Hcr ;nail ;elect :he 
cohtmn and operating pat"l!I!eter:s best suited 
to his par:ic;,.:Jar ar.al:1sis probiec. 3ucject to 
t..lte :.pproval oi the :\d.-nmistratcr. A;:provai 
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13 CHltOtnc:lctr:. :Jr0V?dec :::at ~~! testt.•r 
;,;~iUuc~:s r.or:£ir.n1ng -~aca :h:ot.!;n ac 
.;dP.,;:;uate St!ppi.:ment:il .1,~:iiytical tec:i:iique. 
11Jc!': its 3:zal-.rS:s with a differ;JttC column or 
C:C.'~usa s~ec::oscopy . .iRd has the daUJ 
:!'.:ail..!oic !or r!'v:ew ::,y :h~ a.l..d::::r.1sc:atnr 

.-\ sr_.1nci..ir:i samp:~ -:ii !ncex eonl:un,r.; 
U:!1.3 c;:m v:C1y! !".:::ic:--:l.!e anat:r:ed ta times hy 
:.~=:i Jlt~r:i:::;.,:·:a :-:-:~!t':ua .>i.ow'!d 11 3tancr1rci 
c~·.·tot1on .J( ; . .3 ;erc.:c:1t .:nd a ,-:tean ?.r:-or oi" 
J . .:1 ~err.enc. 

A ;umol~ rd ·.nr:\'i chior.da eoooivmett :-e~u, 
jOtunun ;,vas anai~~zed !O ::mes by !he 
Jitnr~,.HlVP. ·:"::~~hr:rJ ,1::d 3:-:c· • ..-ed a $Canrlcird 
dr1J·1~c::.1on :;r' ~.O ~c!"c~:-:t J! : ~~·:ii!i oi :l.S ;pm .. 

Uo .ict ~!i::!~sa ·-nr.vl :..~iuridc! tn the 
i,jtJ\1C'arc:-:1 acr:tospne~~ du~n1 ;)r!!;:aracinn ,)l 
stundard.11. V,mttng ai- ::mrgmg wich vinyl 
d:!11r1df! monome!" {VCMJ ai: mixtures mu:it 
btt hr.i,J :o minimum. WhP.!1 puf'3ir.!J is 
r"!1J1111·nd. tl'!P. vapor :nusc be route<! to outsidr. 
~ir. Vi11yi r.hicmie. even :;.t iow-i;,pr:t !e•1els. 
":lw!t ~e\·ar :,e \"ilrtteci i:mc.ie :he labor-.!tOr'/. 

,,: .~pr:rm:tus 
;;.! S,1mpiing. The :oHowtr.;i ~quipm1:1nt is 

:!!qu1rct.i; 
"·t-l Glmss But:!es. 16--0z wide 001Hh "N1c.i,i 

;:ioivi,th~icne-iined. 3C"!!'N'"'lll taos. 
a.1..z Adhesive Tape. 7'o ;,~vect 

loosenin~ oi bottle !cp::s.. 
3.Z Sacpia Reccver-1. The :oilcwing 

i~tti;Jm'!nC is req,iir~d: 
5.Z.t c:ass Vials. ZO.m! capacitj 'Nicli 

;iol:,·cone s=w ca;:-s. 
5.:..: Ar.ai}-::c:ll 3ala::.c:?. C,pai::ie oi 

wei~·un~ :c :O.Ot ;:-:, .. ::::. 
6.:..J Syrinie. Su·ti::ic:olice: si:n. wttn 

ramcvable needle. 
s.z..; :titted c:as.s Spa,r-,ger. r!rte nor,:s1 1 y. 
5.:.:5 Aluminum We1ga:ng Oishes. 
,;.z.5 Sami:,!e cta!!er or Shaker. 7a hel:i 

-::is.oi\·a sac.cle. . 
d.J Anaiysis. The :oiiowi::g !quii:,me!!C :s 

:aaui;ed: 
,;.J.: Gas C:romatcgi:--<1!Jn. Hewie!! 

f'·ici<ard ~1oC?i 5::0.'\ -~r ~qui\·alent. 
;;.J.l Cl:rcmato;:-::;ih C.:tumrt. Stainlass 

steel. 5.t .n ::y :J.Z .::m. ::acl<ed •vicl: :0 
percent ,~!";Jitd ;::. :JS on C;iromo,oro W 
AW 60/60 :ne~a. T:,e ~naiyst ~!IY •Jse 
cthet coiw:-...::s ;1reviC:~d t!':ac ~he 
::m!etsicn a.cd ac::-.:.--ac7 oi the analy~is oi 
..-1nyl cl:ioride standards o1re r.cit lm;:,aired 
and that h~ has .. vaiiable for revi~w 
i::for:'!':!tton c::>nfi:::-::::.~ ~!'tat thera Ls 
ac:eq~ca resolution ai ::ie •:inyl ,:::lcric:L! 
;~1='. {.~t!t::;t:c&te ~stJh•tiort is Cafined as. 
an a::::a ·o..-e.:-'.ap of ::oc .no~ than 10 
pe~~t oi ~~e ·:!~Yi c:%i::nC:e ;,P.nk by :v: 
rr.tari!r-..::.i ?eak. C"lc-..:!:1::0::z ai a!'!!3 
0·1.-a~a; ts a:c;lained ir! ·"pe!tdt:c C. 
?~ce::ure t: "'"C•!!r:::i:iation-.. oi .-i.tlaq~at:! 
c:~:-:mato-;ni:hic ?uit ~P.soiut1on. ·; 

~--•-.J Vale: tn.3tt'"'..::::enc Si.:c-?nr. Rotary 
V:iiva .. :"ur eoiu.tr-": iJ.,,u:k r1u.sh. 

-; .;.·'f 5e;,:1. For c?:.:cc::atos;ra~h 1aiu~!:un 
:urt. 

-~ .• i , ~n1ec!!·Jr: F~rt W~er,. :~r 
.~::~:::::aor.'3;::h ·~s~d. 

:: ., 5 ~:?;'.!iit!Ors. Fut ?'1:~~:~d ~as cytir:de!"'!. 

-~ 1.i" 3t.iao FHm Ftowm!ter. Hewiet-: ?~-:!<~=..; 
No. 01ot.;;u3 or aq•!ivai!nc • 

~ .;. C.?i:brauon. 7he !ol!owi:t:J equ1;~e:it is 
i:JJ:::r"'!C! 

5.~. ~ .-\.~at}--n~.:d Eaiat!cl! .... :.:!9abi:! fJ{ 

·"-?:f:1::¼ :::: =~-OOOt ~-
·: ...; . .! ~!a~-=:ej-·er r!.asic ·,v::!': c:as~ 5:~;:;:er. 

~13 =.L 
:, .;_J ?!;:~73. 1) l. 0 .. .5. ~- s. !:J. :1::-:i ~,j ~!. 
~ ..;. . .; ~..:cturr:e!~c F~asks. t~ :H'::i ~:,;o :-::L 

2. 3 

- :.2 Nttrogen C.as. Z=~ !l":::l1 
; u Air. Zaro grad~. 
7' !.; 7-!tt:lhydtofun..-i CLrlF1. R~:!g!!ct grade. 

A::'lly:! :he n;,.7 by !::jec:.n~ :o ::,,c:olite1.":S 
·r:~:, ~he ;,r2~a~d gas c.:'!:-,~atc~np:t. 
•: ... ,~;ar~ t~= T:-iF :::::,:':':atc_;::3r:-: .v=::: :~at 
:~-:~,.-~ ir. :'!i1.tr! !O~ A-i.. ~! :;:~ :;"::-·;:~3 ~O";:''!t":": 
.; .-::~;J~eie to ~ .. :::~ :-:~r 1::1·<: ~? 

~:;i:1a~ ·Nu:: ;:u:a :uc:-:~;~ ic: a;::::o<tt::t3tcli'f 
: .... ,~1.1::; 1.Uirti \he :·:u:~ci Jtas3 s::a!"1e:- :o 
:i':.'."!':.;r ~c r!~:lvt ~::~ :::::r~·~:-:::::; ~~.-i: •• 

.~.:a~.:it:,·:s ::a !i;::ar;e-: THF :.J ·=e~~~:::e 
·,\·::ath!~ ~na '!".if :s ac::aptaJla :vr ·!.se. l! :!'te 
,.:-:~n ;3 e:m;:ara.bie !o 3. :~a 7;-!E' ihoui:i :e 
ac.:a-;!abie :or !.!3a i:: :he anaivsts. 
-: : .5 ~- .,r .Cir.:st~~,{acata~~ca (D~,( . .!..C1. 

39ec~apiu:: grade. :er ,ise in ;;laca of 
7:-iF. 

s 

z 3 
71 n:e, :i:i nutas 

-: Z ::.:d1b;-:aucrt. The foUo\1io·i~; ttem :s 
r-:=uicaci: 

.,. "" • ·..::.iyi C::·doriUe -:l9.9 P~reent. rc·2ai Cas 
?roJ.ucts :a~:u.ra boct!e. or ec:;u1vai.a::t. 're.: 
.=~;iaracior. of standard soh:uon:;. 

~-: 5a.::.:,iin:: ... .lJ!ow tha liq:.::ri ,~r -::!~ci ;:!St:7 

~o :":o·.v fiom a :a.a on :!:e :anx. lii~. vc 
;m:eime ·:nul ci:e ta;, :las be'!l1 ;;u~ea. 
i"Hl 1 ,..,,de-mouth pin: b,Jt:!!!. 1r.d 
:~r::ea:ateiy ::iitdy cap :he ~,m:a. ?!:ic!? 
1n !Cenniymg labei on eac:., bot:le ::.r:d 
~eccrd :r.e dace. !?:c:a. samole lcc:rnon. 
1r.d :::acenaL · 

3 . .? 5amcie T:aacc:er.t. Samoie must be 
~,in wtthut i; hour!. · ,.:z., ?.~sin Sa~plas. Weigh 9.00 = O.ii1 g 
of THr er C:M.-\C in a tared :o-ml vial. Acid 
:.ca = a.at ;i of ,·estn co :he cared •1i:ii 
cor.::11mng rhe nv' or ClMAC. Close :he vial 
ti3r::ly -.v1tl: the sc::ew c:1!', ar.d ahake or 
ach!:r-.v1se ag:::11c cne viai 14-:til corr.;iie:e 
soiun;:in cf :he ~-sin is obtained. Shaki.~; ~ay 
reauire several :::ir.~s to several hour,. 
~e-Pencfu:; on :~.e :zature oi the :esu·-

3 . .:.: Sus;:e::s10n Resin Siu.-:-/ and 'Wet 
R:!:11n ;j~mple. Stu.-:;' must be filtered using a 
small 3uc:.luacr Ewutei with ·.-ac:-.:wn :a yieid a 
w-tt r~sin sam;:ie .. T:1e filt~ring ;,roc:as.s nius< 
:e conc1nuad oniy as lon; as 1 ste:idy Hream 
oi "Nater ts ax.iii::; fror.:t ~ :'ur:::ei. ~cu~1 ve 
:1!!':':::,cr: dme c:~ici :"!suit fn son:~ loss of 
'ICM. The wet re~in sam9le i:s weighed l::cri a 
rar?.d :o-ml •rtai '.Vl:h TI-!: or ClMAC a, 
descr:Oed .earHer fi:Jr :"!'!i."t samcie:s (a.z.:i and 
:r-c~cerl ~hP. samflt .as t!la resin samole. A 
sac::;,le oi :t:e wet ~Su'l is useci to ·de!er::iina 

:c:.11. soitCl a~ c,~uir2ci :or c2lc:.:laci::.:; :he 
:-es\Cuai VC!A (See:~:n .: . .: .. .;;. 

'1.:..~ t..ata"< ar:d R.e,1n 3olver:t Sotucior:s .. 
Sam;iies muse ca :..':orou;r.iy mi:,;ed. W,;i;h 
UJO : :J,01 i oi :he late.'<: or :-esin-solve!'lt 
sotu:ton 11:tc~ a :.O·rttl vtai contairu.n; 
3 no = 0.01 1 of r:~7 o:- CMAC as :er ::,e 
:-?stn ;am;::ies (3.Z.!t. Cip and s::a.Xe ·.m::i 
c::r::=L.e~! soiuctan i.s aCtained. Oetet"i':!i::e che 
::::t'11 loiics oi the iate;,: or :-esir. soiuc1an 
sampie (S.e-::1cn o.J.~l-

3.:.~ Scive!!ts aad Non-viscous i..qu1d 
Sam;iies. :-io ;i:e-;::irancn ai :::ese sacr:;:ies is 
:g~a1red. "!"::a ::eac sa~;:ies a.re :c1ec:~d 
-:!rec~iy tnco the CC. 

a.:i .:...-talysis. 
a.J. t ?:-ecaration of CC. Inz:all :he 

c:::omacor,aphic :::ilum::. and c:::r::iition 
overnignt at 70• C. Oo c:ot cor.::ec: :he exit 
and oi the c:i!wnn to the detec<:or while 
conditicn111~ 

a.J.t.t ~ow Rata Acijustinen::. • .-\djusc the 
i!ow rate as iollow:r. 

a. NitroiJe:t Carner G..s. Set ,egciator on 
c7li.-:der to t"!ad SO ;:::,i~ Set coiurn.'1 ilow 
c:::::oilar on :ht chrc::tat'l'sl"3!lh !jsir.; the 
saw.; :!i:n :!cwm2ter :a :r.etci a t!cr,v raca ot .. --'..-0 
c:h::::. 

b. e,i:::c! Air Supply. St!t regulator on :::e 
::yiincier at .;o ;,sig. Set 1,;ulator on tne 
-:h:i:,mac:;raph !o su;1;iy ai: :o :!'le ~ur.:et ~o 
:.,·t-eid a flow :-.;te oi ZSO to 3CO c:/ m1n ~sing 
~he :'!cwr:-:et!?r. 

c. Hyciro,en. S,!! c-e~ui:1.tcr r,n c;.-iincier to 
r!:ld. cO ;:st~ Set reg:t:.iator on the 
::::romatogra;,n :.:: s-.:pply -30 to .;u c:/min 
1.1sa-::g d:.e Howmetet'. Cpnzr.iu h.ydro-;~n €1.c"v 
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to /teld the :::ost 3e:-:.s1t!1:e ·:ietec:or :~sponsa 
without a:t:inguish.1::g !he f!ar:-:e. c:~ec!, flow· 
w!~:t :!iJ~.vr'!:etar 1r:d. :~c:,ri t:l:s ~Jw. 

d. .~it:osen 3ac:< Fh.:sri Geis. S¢c r:'?'.da'cor 
on ::le c~:-o:-r..atc~nph :.:si::~ ,::te soap !·:t=: 
:1o\vr:teter ro yteici a :1o•v :-'lee •Ji .nJ c::/:ni::. 

a.J.l.~ rempe!":?n:..'"e .--\.cijustrr.er:.ts. 3~t 
t?.moerat9..U'e a.s foilows: 

a: o-,en fc:-:romatc~phic :o!urn::/ at ;o• C. 
':l. :njec:-tcn ?o~ at 100' C. 
c.. o~tec:or at 3ca• C 
3.J.t.3 Zijnition uf Flame roniz.:tuon 

Catec!or. {gnice ~ha det~:or ac:::,rd.!;-:g to :he 
::'!acuiac::.:rer'3 i."1Str..:c:!or::s •. ;llow syst!:!::t ~o 
itabtiiz~ approxunat::ly 1 hour. 

a.3.t.4 l:tecorce:-. Set ::,en at :e,o and start 
c.':a~ d.-:-,e. · 

a.3.1.S Attem.iation. Set atte::l!ation to 
yield desirt!d peak heigr.t ::e;,endlng on 
sam.i,!e VCM con:ent. 

a.iz C'.lromatographic .~::aiyses. 
a. Sar::1;:le !njec:!on.. Re?:Iove neeci!a from 

!0-mic.-oiite:- syr.r.ge. Coe:: saC"to[e vial ar:ci 
c:.-aw :0-,r:i=litar, a£ Tr·ff or o:.-cAC sampii! 
recove:--/ soiution into t.~e s;~nge .. Reca;, 
sar:'!;ie lf'iaL _.J. .. ttaC need.le ~o t~e syr.:n5e and 
wh!le ho!d.lng t/::e sr:-:::;e ver.:c:ii!y (needle 
,.;cpe=o.stj, ~j~t .;o :::1c:-:::liter.1 into :;.n 
a.csorCe!lt tissue .. ;vroa ::!~cle with jssue. 
Now inject to mi::.-oiiter, inco c::.:-::mato~::-aph 
:Jf!U?~ .. :te:es.t ~he injection :.:.::cl ~,vo 
ccnseC!!tiva •1alue:s for :he height of :/::e ·:inyi 
c:tlor.de peak .::o not ,·a.7 :-::ere i::an 3 
;:e~~nt. Use tbe avera~!! ,,aiue (or ~hese i:wo 
~e!\k C.e!ghcs to con:;:uce the sa..c:;:te 
c::,nc~n:..-:1tton. 

b. 3.1c.'< F!usi:. ,.i...ft?t" 4 minutes has ~lacsed 
after sal'r.-;::le Uljec:icn. a.C:ua:e !be ~aci: ;1u.sh 
vai ..... e to purge the :'tr.st 4 faet o i the 
c!:r:::11:::ato~pi:ric ::oiwr.::1 of solvent and Jt!:er 
high :Soilet"S. 

c.. SatapiJ:1 Ou::J_ ~ccore! iirt :~e 
c::."'Omatoqr.1;n :::-:-? e:::=.r1~ ~~a :Jara fr.::~ !:":i:= 

:ampie lur.PL 
1- F:l:.tnon 71::-:t!. V!r.y~ .;hiti~C?. ~!!i:~,; ,tr !..a 

!~inut~ •. .1..,:r,\citCehyda ~iutc!r .at 3.7 :-n:nuces
,.!u':,aL;·sis is ::.'in!'lido:P.a cumpi~!e whe!"t c.harr 
:::!ri ::>ec:!m~, :;~~bie .• '..f:er 5 mir:;.;te,. ;-Hs~t 

~adc LJ11sh v-1l·n~ and ini!!c:t nra;e:.t ?:;.-r.oiH. 
d.J.J c:1ro~t:J_lj~!":ip~ Se;·:iwn,. 
a. SP.pt:liil. f?...::;;1a,-;.:! <1 CT?r ~!-:P. !'\nmnlt! 

iniec:inns. 
b. S;.s!'!'tple ?,;rt Wn,~r. ~P~:iH.cz.: thP ~titr:;:t~ 

port !in~!" Wltt't a dean ~;'t!i"?. rt!·::.-r :·i\";~ ');u11pie 
;r.;~~ri:.:ns. 

c. r..:1rom:it"l~:-;:oi:in Snutdr.iwT"~ lf rim 
i':hmmutC!.!:"i'HZU~ ~a::£ bt!en .-;Out ;itn·,;~ 
ove~h.:nt: ~!;n 1;:--~ o:- m1JrH :::n,1t;:as :r,,,n 

~;!~~'~;:~.c:;'.; ~:~,.C~~1/~·~''.i~i~\,~;~;,nt day's 
~vork. 

!.J-4 .C~t;~~~rnan:Jn !if T·:.Jlni $ohds {7St 
Fot' '-''e! res,n. :r·~:n ,o,uti.,irt •. ,nd rvt: lut?.~ 
:;;.mc!?.l. dere!"'!r.t~e r~~ TS (;Jr ~ach -:amrJ!e 
by aC;...urtHHiy w-c~~hin~ :approvtrn~!~iy 3. tr, 3 
grarr::, t,t ~a!:1pia !~to ;; ! 1H·rd aiur::!t~:!.,:'l ;Jiln. 
T:-:e !rntiHi ;i:-oc?.d"tl'? is ~s (nHnw~: 

a .. Vih~r1? w;.o::!r ts the ~Hior • .,.ni.Hde 
,.;,:~anent! 7a;e rhP. w~:-;:7t::~ d.:sh. ,ind ~:.id 
J to 5 sr.:'m~ o~.;ampit-? to t.~e di.si'l. '"Vr!!~h to 
th:'! n~an-"'t ~tu:~ar.,. 

h. \V!'!er'! volattie ,;ct 111?~r :~ ~~1~ ~" tior 
,;oj~,n~ t;!:::"'!"?;)Cner.:: T"'~r't!:if'U~ :i ~c,rt;r;n iif :-~-, 

frHn'.'ir. :o 1 :u.mi .~._;:e·..., .-:up •ltrti ona ~.,if'. 
::::~~!Jiateiy. \Vc:!~h ~~e ·/tai :o :~P. ~1F'.':o;;i=!~t 

rr:iili~rnu:. lJ::c:ao tba "ltal and :rrtn:;i'ar 1 .3 .. :o 
5-.. -:-ir:-: ~c::1or: Or :ta ie.=:cie :o a :ai'¥.1 
-.1l::.:.n1nu.-n w-?1g..'!t:-~ Cisn .. ~aczo -:.~c ·;1al .-u~:: 
~,._,.e!:"Ul :o :he n.earast ~:!llz--ar:-:. 7:~n ·::ai 
wP.!'!nc losa la the ~mole w~i~ht. 

70 continue .. 10·..v piaca the wEHi:?iunq ~arr !!l 

1 t::?o· C oven :·or t :1ou.: .. ~a~ovl! ~~c i!:Jr: 
-1r:d :=1i.iaw to coot co ;-oom !a::'!t:erac?.:r:? r:: a 
t!csa:cacor. ~,v~uih :he ,an r.o ~~e ::ea.rest O.l 
ii!: .. Tocai 3oiirls .. :s !...~e \-vl!~~ht oi :::au~r.;.11 t=i 

:rte aiuc:tioum ;an af:ar heacir~ dh"ft.ied by 
~-:~ r.et we!~tlt oi sa~pil:! acic.ied ~o ::le ~a11 

ori~inal!y t(C'!.,.s 1.l.'-0. 

9. Calibration a{ t,ie C,t-oe1awyn1pfi 
9.l ?reparation oi Standards, r'T'epare ~ t 

per:::ent oy we1~c (appro:i:imate) 3oiucion of 
\inly ci'tiom::!t in T.··£F or DMAC by ::iubbling 
·1myi c.1iontle 3a:s :::om a cyiinder into a ,aretl 
lZ.:':-m! =iass-;topperetl :1ask concamin; Th7 
er D~1'AC. 771e t,11efSU'lt oi vi.nvi c!'li,J~dt! :o be 
=<it.lad :ii:oufri be cal.:~la.ted Oricr :o this 
\1-p~rat!on. i.J1 •• 1 ?P.~~!1t of ±a wei~t ,JC TI·t.F 
or OMAC cont'il!:ed in ,he tare<i :1as~. ,~is 
:-:1ust ::e c~~ed our ~n a :auontoc:r iooc!. 
.J.~ri;'.!~t :he ·n~yl ~~ic~:.ie f!.;,•v ;":::,m ;;-.~ 
::,~H::cier ~o :hat ti'!e, v1nyl c:'..l~::rit-! <;!.:;Eoi ·;~~ 
~~sant:aH!, --::jmpletet:.; H'l :-~~ 7:-0:F .1r ~~ALJ..C 
,3nu ;s r:ot :lior.vn to ~he acrno.lfpru:rP.. Toke 
=ur~tc:.!!.Jr car~ :icr ~o ·:c!au::a .anv ·1t' :1":e 
:::.:at1nn. Stoooer ~he f!..tsk ,;nd l~tci ::te 
JOit.a1on to eff~c: s.:=:n;ic~~ 1uix:;:;. t.\'..lt3n L~c 
,;iupcered :!cisk to :;c~rt:s: ·J. ~ :::3 to 
t.ic:::?!"":":":! .. "H! the! ~:"l!UC! :lntOUl!t ni ·.:i:-:yt c:~;ilriCo 
;2cicied .. 

~!;~! :a r:-:i ~i ::":e l-;:p;-tJ:,,.!m.:lteiy ~ J!:=!":':~~t 

:-::,iut::::: into a !CO-ml ~t:t~.:i-it,-::,r;:!-!r~d 
v,)iH~e~l"!C ft.:~:<. ~nri ,uid 7:'-rF ·JC" :.n .. !..--\.C \U 
fi!: :n ·.::r.: ~:::'.t. C..:;:: :ha fl::.i~k .1nri i::v~rt :u ro 
:U ti~!e~. !:-:ts JCl!.!tion ~:,n:~UllS 
,p;iro:i:::n::teiy 1.CGO ;:p:n 'Jy ,~e:..;ht ui •:i::y! 
c~tnndc (~ote rhe e:<ac: :onccr:ri:.tioni. 

?ir,t!r 50-. ~o-. 3·. t-. o.s-. and 0.,-mi aiiqu<.lts 
of :~.e .;ppm:-.:irruiteiy t.tlt'.O ;,pr:: soiunon ir.:o 
t0 mi g!.ass stcppP.red voiumP.tMc :1N~>c:1. 

Dilute ro ti'!'? r:,:iri< wiclt iHF or DMt-.C. c::p 
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.:...ppendix C.-Quaiiry ."".ssur:mca ?~ocadu:as 

[ . .i...;;pendi.~ C l•id:tl oy .:.; FR }9 I 70. 
S.:ptember i. 19821 

?!"~csdu:s z,..;_.Je!a:-.-:-rir:a::a., of . .:..deaua:~ 
::.1ramacogr.:::;iuc P~a.-: iiesau.uian · 

fn this method of deaiing with ,esoiucion. 
the ~xtent :o ·,vhicit one r:!"Cromacc'ilJ.-aoC11c 
~eai< ov'!riap.s anothe: is de!er::un~ed: 

;'or convenience. cccsider the range c: the 
;,iutton curve oi each com;,ound as running 
from -Zi:r to -zi:r. This range is used in 
other ~solution c:iteria, and it contains 95A5 
percent oi the uea of a normal c-..1rve. (f :wo 
peaks are se;,arated by a known distance. b, 
one can deter.nine the :rac:tion ci :he area of 
one C'..tr"le that iie:s 'Httll!n the rans.e oi :he 
other. The extent to wnic.': :he eh.ition c-..1r-1e 
oi a contaminant c:::mcound overiaos the 
curve oi a c:::mi,ound thar is under anaiys1s is 
found by int~ti..'l!j t;,e .:::::::tam:nant c::rre 
over the limit., o-Zi:r, :o o-Zi:r .. ,.,nere -:r, ,., 
the standard deviation ~i :he samoie c::rre. 

This calc-..tiation can oe·,implifi~d in 
several ways. Overlap can be detel'l"'..:ned :or 
C'..tr"tes of unit area: tl:ea ac::::ar areas c;in :ie 
intr0duc:ed. Desired :::ce~acion c:in be 
resoived into two integrai.s of :he nor.nai 
distribution function for whic.': :l:e:-e are 
c::invenient c:1ic-.1iauon ;1m<;::ims aad taoies. 
An example wo:.:i...: 's'! m~ac 15 in Texas 
lns!I"mient:s ;:l-:-or.":lm :--.1anuai 57' .. l97S. 
Texas fIUtrument.s. !rJ<: •• Daila3. T-!:tas :-:sz:.z. 

rn iud;ing the su1tao1ii:y oi aiter::ate CC 
coiumns or the eifacts oi a!ter1n~ 
chromatographic: :::ll:ditions. one c:tn eir.pioy 
the area overiao as the ~esoiutton ::arame!e!' 
with a 3-pedfic maxir:'tum per:::iss16ie vaiue .. 

The use oi Gaussian i'.inc::ions :o desc.,oe 
d:romatographic: a:ution C'..tr-res is 
widesoread. However, some eiunon C'..trtes 
an hi~ly asym:netnc. [n cases 'Hile~ the 
,ami,!e peak is foilowed by a contan::i..'lanc 
that has a leading eci~e :hat .ises shar;,iy but 
the c-.irve then tails oif, it may be possible :o 
define an eifae:ive width for c. as ":-.V,ce the 
distant:.! fl-om the leadi..'l~ ed~e to a 
;,erpendic-.ilar !ine cn.roug:n the :naxi..-n of t.'le 
contaminant c-.1rre. measured along a 
;:,erpendic-.ilar bisec::ion oi t.'lat line." 
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: l JJ ·t tX 
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1. ---- = :_/2,.'~ 
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3. Xi = C:-Zo-. )la. • 
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:: ...L ((·t) Ji! - 'CX 

x\ 

:i. Q(x,z) f (-0(: \ 
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= -·- \ - ,dx 
./2fl 
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i. ·o = Q(;-<i) . Q(x~) 

3. A :.: = r0 .. i./·\ 
9. .J'!r-:am:.age over 1 ao : .... ;( 

0 
:co 

' 
·.nere: 

A = ~r-~a of :he :;amµia :,eak of int.a~s-:. ::ac.a:-:tinea :,y ?i~c--:.;-~ni: !nta
;;1a'ti on or- :y i:~e fa~u ! a .~ i = '\; ': 3 . 

:~e ::n~a.minan~ oea~~ ~et~!"'":'tinea ~n :~e same nanner :s ~. 
i 

o = 1Ji stanc:s on t:ie c:iromatoc;r:ioni c c:iar-: :nat H!Oarltas ::ie -;iax i ma of 
::.:ie t'.olo ::ieal<s. 

i\ -= ?eal< :ieigirt cf ::.:ie same ie c:::mcouna of interest, -:ieasurea :·~::n ::.:ie 
average value of ::..-ie oasaline ::.o t:ie -:iaxf:num of ::ie C:Jr·,e. 

~ = 'Iii a-:::, of samµle ;:ieal< of in-::arest at l/2 ~ea:<. heignt. ·-, 
. .;_ = ',Jidt/1 of tile contaminant ;:e.al< at !./2 cf ;eak :ieignt. ·c 

a, = Standard ceviation of 
curve4 

JC = St:andar,:t ceviation of 

Q(xi) = r.itagral ~., 
'" !he nor.na 1 

Q(x-?) = !ntagral of !:ie normal 

r0 = Overlap intagral. 

A0 = Ar~a cveriac fr~c~~cn. 

~!'ta ;amola c:::mpounc of fnt..ar-;s~ ai 1..:tion 

~he contaminant eiut.icn C:Jl'"le. 

di st:-"fbu~~ on 

distribution 

f'.:nc:-:i on f~cm Xt ':.:J inf~nit1 . 

func-:i.cn f~~m X,z -~ inffni-:y. .... 
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?!"Ocedu.re ::-?:-ocadure for rleld .~i.cilti.-:~ 
CiC ."ulalysis 

Res0ons101iic1es of 1ucit suoer-nsor 1nd · 
anaiyst at the sour:a sampii.n; site :nciuae 
t!:e iollowin\r-

A. The audit sucer-:"isor •t!!r:iies t!:at li.di: 
-:·,lir:ders are stored in a saie !ocauon boch 
·Jeiore and ¼iter :he aucit :0 ;:revent 
vandalism. 

a. At :he o~inni.'lg and c:oncius1on oi :he 
audit. the analyst records HCl cylinder 
aumber and ;:res.sure. An audit i:-1iinder is 
aever analyzed wnen :.'te ;,ressun drops 
beiow 200 osi. 

C. Curing the audit. :he analyst perrar::-.s a 
minimum oi two c:::nsec-.:tive analyses oi 
eac., audit C"J!inder ;as. The audit must oe 
conducted to coincide ·Nith :he analysu ,Ji 
1ouree test sampies. :tor:::al!y immediateiy 
ai:ar CC -:aiibrauon and ;:rior to sam;rta 
analyses. 

O. At the ~nd oi audit anaiyse:s. :he ai.cilt 
suaerlisor reoue::sts the calc-.tlaced 
concentrations from the anaiysc and 

.:omaares the results 'Nitn the ac:ual audit 
concentration,s. if ~ac:: ::1easured 
concentration a!U'ees with :rte resaec::ve 
ac:ual c::1ncimt:ation Wtt.'tin :lO ;ercent. ;?e 
direc:.s :he anaiyst :o :ie,gin anai;'%!-'1! sou.-ce 
sam9ie:s .. -',,udit ;uper-,"l.scr ;udFoent and/ or 
su;:er-nscr-1 policy date=:ae ac::on when 
a~reement :.,s .:ct w1&.in ::o pereen:. When a 
consistent :iias in excess oi to :ereent !.s 
tOunci. it :nay be ;l05310ie (0 i,roc:eeci WH!t :he 
sample analysis. w1tll a col':'!!f::iv.e iac:_or ,a 
be ap;:lied to :l:e r!lsults a.t a later tin:.d. 
HoweYer. ever-/ ute:npt should be ::iade to 
loc:ace the cau::se or :he disc:el'am:·1. as it ::iay 
':le :nisleaciing. T:ie audit 3Ul'e!"'risor ~ords 
each i:-/iinder :tumber. cylinder ;,res.sure (at 
:!le end oi :he audit), ami ail caic-.tlaced 
.:ancentr3tions. The i."laividual beint auciited 
must not under any cite-.u:nstance be told 
actual audit c:oncentr3tiom until c:alc-.:iated 
concentrations have been sui::cticted :a ch.e 
audit su;:e!"'li.sor. 

F!eid Audit Report 

P-::-: -~--7~ Ce :!ilea out ::;y ur;an!:a.cicn 
;uppiy1n; 1udit cylinders. 

:. C'¼ani:i:anon sup9iytn; au.cit :sami;ie(si 
and shipptng addrus 

Z • • .:..i.:dit su;e:-,:sa:-. :r;aru:anon~ 1nci 
,none :"tumCer 

3. SitiPJJ1n; :ns!l".:c::ons: :-lame • .--\dci.~.ss. 
Atte:mon · 

-.. Cuaranteed arrival dace :or 
cylinder-

;. ?tanned shipping date :o. 
~/tinde~ 

5. Details on audit ,:-,t!i.ndars :":om lase 
1naiysis · 

~ i::...!':'...:w-_· ~-_-,:_-_-_-_-_-_-_-,:_-_-_-.:-----
:. C.-1H112'et ::reaure., •• ._ __________ _ 

~ ;1.uQt ;a.s,esuc.a,a.,ca .;•----------

,•·;~~~------------

?-:.-: 3.-,o be filled cue by .u.ctit 
,uoemsor. 

i. r.oc.:iss sampled:------

:?. Ai.:ciit !ocauon------

J. ~am! of :ndiv1::u:ai .audic:------
4 •• .>-.!!dit dac:e-------
s. Auait re:sult3: 

~--- -=:nc. . i-liqn c:nc. 
.~-~ 

"- c,1ifld:wl'IUl'ftOW' ____________ _ 

~-=~,,....,.:)1lfClf"IWCSlt,,j 

::a ' o. c __ ::rwan 111• ~LOI. 1 

~ - ·~ODIi, ;cm I 
1~ 11• r~ ,·r 1 

•-.qe ' 
a. ..a.c::r.r.a, u..:l'C ,:::isQt,IJiklii, ::offl I 

(P-!ft A, !4t ' 
I.~- ac:ncv,• '---~ C~-------------~ c.,,.:, c,-, _________ _ 

;. ~ c:--=-i (~ Uf'f-------'----
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OPEN BURNING GUIDELINES 

FOR 

AIR POLLUTION CONTROL 

1.0 General 

1.1 

Open burning is prohibited in Arizona except for certain necessary 

or beneficial purposes defined in the 1aw. The Director of the Department 

of Health Services (ADHSl or the local (air ~ollution) control officer must 

approve the manner and time of setting such fires so that adverse air 

quality is precluded or minimized to acceptable levels. These guidelines 

describe the limitations or controls imposed ta assure that adverse public 

health and welfare effects of air po11utian from open burning should not 

occur, and supplement the limitations on open burning by other authorities 

which are intended to protect the public safety. 

Authority 

A.R.S. § 36-789, Unlawful Ooen Surnina: Exceations: Violation: 

Classification. Defines the fires that are excepted frcm the prohibition 

against open burning and sets forth the requirement that the setting of 

permitted fires "be conducted in a manner and at such time as approved 

by the control officer or the Director of the Department of Health 

Services." A copy of this section of this statute is provided in 

Appendix A. along with a copy Gf the applicable regulations in Appendix 3. 

1.2 Aoolicabilitv 

These guidelines apply in the counties where the Director of 

AOHS has jurisdiction in matters relating to air pollution ccntroi. 7hese 

are Apache, Cochise, Mohave, Navajo, Santa Cruz, and Yavapai Counties, and 
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will also include La Paz County on open burning matters until a local 

air pollution control program is implemented. The guidelines do not 

apply to open burning for forestry management which is controlled under 

another section of the regulations, or open burning by State permitted 

sources which is controlled by operating permit conditions when 

applicable. 

2.0 Definitions 

2.1 "Officer" or "Public Officer" is defined in .tl.rizona Statutes, Chapter 1, 

Section 38-101 as "the incumbent of any office, member of any board or 

commission, or his deputy or assistant exercising the powers and duties 

of the officer, other than clerks or mere employees of the officer." 

2.2 "Approved waste burner" - an incinerator constructed of fire resistant 

m?terial, with a cover or screen which is closed 1t1hen in use and openings 

in the top or sides no greater than one-half inch in diameter or heavy 

wire mesh spacing. A 55 gallon drum with the above modification is 

acceptable. 

2.3 "Garbage" - discarded material resulting from the processing, storage, 

serving or consumption of food. 

2.4 "Open burning" - the burning of any material that results in emissions 

directly to the atmosphere ,,.,ithout passing through a stack, duct or 

chimney. 
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2.5 "Refuse co11ection service" - a pub1ic or private operation engaged in 

solid waste collection, transportation, and disposal in an approved 

sanitary 1andfi11. 

2.6 "Rubbishu - nonputrescibie so1id 'tJaste such as paper, cardboard, yard 

clippings, and other.natural material not including garbage. 

2.i "Incorporated area" - a town, city or subdivision that is 1ega11y 

incorporated. 

2.8 "Air Pollution Emergency Episodes" - Air po11ution Aler":s, 1.'iarnings, or 

Emergencies declared during adverse dispersion conditions as defined in 

.~ppend ix C. 
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3.0 A11owab1e Goen 8urnincr 

3.1 Burn Permit Not Reouired 

Fires used only for cooking of food or for providing warmth for human 

beings or for recreatianai purposes or the branding of anima1s or the use 

of orchard heaters for the purpose of frost protection in farming or 

nursery operations do not require a Burn Permit. Such fires may be set 

fn the manner and at the time suitable for the intended purpose, except 

that certain fires may be prohibited during air pollution emergency 

episodes. 

3.2 Burn Permit Reouired 

The following fires require a Burn Permit from the Director or the 

local air pollution control officer or his designe~ and must be c~nducted 

in the manner and at the time(s) authorized uniess doing so would defeat 

the ·purpose of the fire. 

3.2.l Any fire set or permitted by any public officer in the performance of 

3.2.2 

official duty, if such fire is set or permission given for the purpose 

of we~d abatement, the prevention of a fire hazard, or instruction in the 

methods of fighting fires. 

Fires set by or permitted by the State entomologist or county agricultural 

agents of the county for the purpose of disease and pest prevention. 
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3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

Fires set by or permitted by the Federal Government or any of its 

departments, agencies or agents, the State or any of its agencies, 

departments or political subdivisions, for the purpose of watershed 

rehabilitation or control through vegetative manipulation. 

Fires set for the disposal of dangerous materials or materials that 

can be defined as a hazardous waste in A.C.R.R. R9-8-1800 where there is 

no safe alternative method of disposal. 

Fires for the disposal of ordinary household rubbish in an approved 

waste burner in non-urban areas of less than 100 •,vell spread out dv1e1ling 

units per square mile where no refuse collection and disposal service is 

available. 

Segregated and controlled fires for the disposal of clean combustible 

materials in approved sanitary landfills. 

Fires for the disposal of suitably prepared and combustible empty 

p-esticide containers, also in accordance 111ith conditions and limitations 

for container disposal as specified on the pesticide container 1abel. 

4.0 Limitations on Ooen Burninq 

4.1 Materials To Be Burned 

4.1.1 Open burning of the following materials is forbidden: garbage re

sulting from the processing, ~torage, serving or consumotion of food; 

asphalt shingles; tar paper; plastic and rubber products (such as tires 

and electrical wire insulation); landscape clippings which generate 

r-
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4.1.2 

4.1.3 

noxious or toxic fumes as products of combustion; waste petroleum 

products (such as waste crankcase oil, transmission oil and oil filters); 

transformer oils; and, hazardous material containers including those 

that contained inorganic pesticides, lead, cadmium, mercury, or arsenic 

compounds. A partial listing of materials which can generate noxious 

or toxic fumes is provided in Appendix D. This list will be updated 

as additional information becomes available. 

Waste petroleum oils burned for the purpose of training for fire 

fighting is exempted from the prohibition noted above. 

Aerial applicators may use smoke bombs or other types of smoke 

generators when required to indicate wind drift provided that the 

smoke generator can be extinguished or will be totally consumed at 

or within a limited period of time after the need for wind indicatidn 

is satisfied. A smudge pot using a small portion of a tire and igniter 

fluid is acceptable if the above noted provision is satisfied. 
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4.2 Preoaration for Burning 

4.2.1 Material to be burned shall be readily combustible and pi1ed, collected 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

in a pit, or placed in an approved waste burner in such quantity that the 

material will be completely consumed within the permitted burn hours. 

Piled material or material collected in a pit for burning shall be 

located not less than 50 feet from any structure. Material contained in 

an approved waste burner shall be located not less than 15 feet from any 

structure. A buffer zone or other adequate provisions to prevent the fire 

from spreading to within 50 feet of any structure shall be prepared. 

A water hose connected to a water supply or other fire-extinguishing 

equipment readily available for use shall be provided. 

Material to be burned at sanitary landfi11s shall be totally segregated 

from other refuse and collected in a pit so that the material will be 

consumed within the permitted burn hours. The use of equipment such as an 

air curtain destructor is recommended to expedite the burn and to prevent 

smoke and fly ash emissions associated with unaided open burning. 

The maximum quantity of those empty pesticide containers which may 

be burned sha 11 not exceed 50 pounds empty weight at any site in one 

·day. Such burning shall not be conducted within one quarter mile upwind 

of any populated area. 

~ 
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4.3 

4.d 

4.4.l 

4. <l.. 2 

4.11. J 

4.4.4 

Time for Burninq 

Unless doing so would defeat the purpose of J..I - • ., , 1..ne , 1 re, a 1 1 permitted 

open burning covered by these guidelines shall be conducted during the 

following time periods: 

April through September 9:00 AM to 4:00 PM 

October and March 9:00 AM to 3:00 PM 

November through February 10:00 ,,J,M to 2:00 PM 

Conditions for Burninq 

No fire shall be ignited durina any air pollution emergency episode 

in effect in the area of the burn, or durina periods when smoke can be 

expected to accumulate to the extent that it will significantly impair 

visibility. Such visibility impairment can be anticioated durinq periods 

of heavy regional haze and/or calm wind conditions. 

The fire shall be attended at all times until it is completely ex

tinguished. 

Burning shall be conducted only during wind conditions which prevent 

dispersion of smoke into populated areas, visibility impairment on travelled 

roads or airports to the extent that a safety hazard results, or otherwise 

create a public nuisance, and do not cause uncontrollable spreadina of the 

fire. 

ihe local fire fightin9 agency shall be notified prior to the settin9 

of the fire. Such agency may prohibit open burning when atmospheric 

conditions or local circumstances make such fires hazardous. 
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4.4.5 An open burning permit shall be subject to revocation if emissions 

from the permitted fires create excessive air pollution, a public 

nuisance or a safety hazard. 

5.0 Delegation of Authority for Issuance of Open Burninq Permits 

5.1 The Director of the Department of Health Services may delegate the 

5 .1.1 

authority for the issuance of open burning permits to local fire fighting 

agencies in those areas of the state where the Director has jurisdiction 

in matters related to air pollution control. In applying for the delega

tion of such authority, the local agency must certify that it will abide 

by the limitations contained in these guidelines. In addition the agency 

shall be responsible for the enforcement of these open burning limitations 

in the area of its jurisdiction and shall report any violations of the 

air pollution regulations on open burning to the Department. 

Authority for the issuance of permits for open burning in sanitary 

landfills will not be delegated. Such permits ~,ill only be issued upon 

the submittal of an acceptable burn plan to the Bureau of Air Quality 

Control, ADHS and with the concurrence of the Chief, Bureau of Waste 

Con tro 1 , AOHS . 

5.2 Permit issuing authorities shall provide the Director with a telephone 

number to facilitate notification by the Qirector that open burning shall 

be extinguished in the event that an air pollution problem occurs. 
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5.3 Records of the authorized local agency relating to open burning 

permits shall be subject to review by authorized representatives of 

the Director. 

5.4 Retention of a copy of all burn permits issued in the prior two 

years by the agency delegated such authority by the Director is deemed 

to satisfy the requirement at ARS 36~789.D. that a copy of such permits 

be immediately submitted to the Director. 

6.0 Aoolication and Permit Reauirements 

Suggested formats for applications for open burning permits and an open 

burning permit are provided in Appendices E and F. Those entries denoted 

by an asterisk are required to assure conformance to air pollution control 

requirements. 

7.0 Liability 

Approval to· conduct open burning does not excuse a person from the 

consequences, damages, or injuries which may result from said burning. 

8.0 Conflicting Laws and Regulations 

Nothing in these guidelines should be construed to allow open 

burning in those areas or under such conditions that may be prohibited 

by other laws, regulations or ordinances. 
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APPENDIX A 

3 36-i89. Uniawful open :iurning; exca!:rc:ons; ,,ioiation; -:lassification 

.l.. ,'loc~i:hstanding t!'le provisions cJf any other sac:ion of :his ar,:"icle, it 
is unlawful for any person co ignics, c.iusa to be ignited, per.;iit :o :ie :gnitad, -or 
suffer, alT0•11, or maintain any ocen out:::cor fire axcspt as provided in this sac-:fon. 

3. "Open outdoor fire", as used in this section, means any c:::mbustion of 
combustible material of any type outdoors, in the ooen where the orcJduc-:s of com
bustion are not directed throuotr a flue. "Fiua", as use-:! in this sac":ian, :1:eans 
any duct or passage far air, gas as or the 1 ika, sucn as a stac!< or chimney. 

C. ihe following fir-es ?ra :xcso-:ect fr~m :tie ~r,visions of :.1is sac:~cn: 

1. Fires used only for cooking of fooos or for orovidinq ·,iarm::h :"or human 
beings or for recreationai ::ur;,osas or ::.'la ·oranding of :nimals or the ,Jsa of 
orchard hea tar"S for ::he .our.iosa of fros.: ;,re tac.:: on in f,nmi ng or nursery :ice?"a ti ens. 

2. ,.\ny f~re sat or par:nit-:sd ·JY any pul:li ic ,offica?" in :he ;e?"formanca of 
offi ci a J duty, if such fi I"!! is set or .oer11i ss ion given fer :!1e ouroosa of · .. eed 
abac:eme!1t. the ;,reva!1ti on of a fire hazard, or i nstruc-:i on in the ,netilods of 
fighting fires. 

3. :='ires sat by or :iermi ttad by the s.:.i ta e!1tomo i cgi st or c::iunty agri c:i i tura 1 
agents of the c::iunty for :.'ie ;iuroosa cf disease and :;es.: _:;revent:on . 

.i ~ires sa,: =: ,:r :::er:1i-::ad Jy ~~e :-"::de?"'? I gcver~merr: ~r :ny ~f f ':S ::~aar-:-
::-:er?i:s, a,;a!'?c.~e~ ·:-:- .::;e~~;; .. :~e s-:~1:; ~:- =-~1 :if :~s !;a~c~ss, ... c.u.r~ ... ~:L .. ..; ... , =~;;:~::., 
suoci 11-;sions, -=or :~e .:::ur:ose ~f ·tiat.:?""sttea .--:nabi 1 i:~-c";on ~r c:in't:--oi ::'lrougn ·,egei::.:.::~ 1,e 
:::anipu i atfon. 

5. ;:ires c:ermit-:sa :,y any r•Jle er reguiat:ion issued pursuant :o :nis ar,:'f'cle, 
by any condi tiona i _:;ermic: issued by. a nearing ooar::1 estabi i shed 'Jnde?" :his article 
er by any rui~, reguiation or c:indii::ional permit issuea :ursuant to :itle 36, chactar 
la., ar,:i cl e L 1 ·,;nen ::he deoart::1ent cf ilea 1th sa?"•ri cas ;iursuani: t:i sac-:~ en 25--i iC5 
-has assumed jurisdiction of :!1e c::un1:y in · .. nich the fire is iocatad. 

6. ;:'ires sat :"or t:ia di sposa i of dangerous ;ia cari al s ·,mere there f s no safe 
a 1 tar!1ata method of di sposa i . 

0. 0 er11ission for :he setting Jf any nre ;i•,en by ,i. :iublic er-;-1cer in :he 
;:erfcrmance of cffi ci a i duty 'Jnder :;aragraph 2, 3 er J. ,of subsac-:i on C sha i1 ce 
gi•1e!1 in ·.~r-iting and a cocy of such ·,irittan ~ermissicn sna11 oe ~:-ansmitted iii'll",e
diataly to the direc,:or of the deoar"OTe!1t of health services and :he control officar 
of the county, dist:-ic-: or region in wi'lich such fire is allowed. The setting of any 
sucn fire ;i'la 11 Je conductad in a manner and at such ::-:me as ;.op roved by the contro i 
or-;-1car or the direc-:or- of the depar-:::!!e!1't of health sar·tices, unless doing so ·,.;ould 
defeat the pur;,osa of :he exa~ption. 

•• /lathing in t!iis sac-:ion is intanded to oar.nit any .oract-:ce ·,,hic.i is a 
violation of ,i.ny s.:atuta, ordinance, r•Jle or- regulation. 

. • A ;:ierscn ·.-ii'lo ·1iolatas any Jrovision of this sac'::ion .:;iay be served a no-cice 
or vioiatfon and ::ie subjec: ~o ::he :!1fcrcament provisions ·Jf this ar,:icie :c :he same 
extS!1t as a ;erson •1ioiating any r''..lie or r-egu1ation adocted .::ur-suant :o -:::iis artic!e. 

G. ).ny violation of this sac-:ion snail je a oet'::y offense . 

.\me!1ced by l..:.ws !9i3, Ch. 21Jl, § 520, eff. Oc-::. 1, i9i8. 

lsec-::ion 35-iiOO et sea. 
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APPENDIX 8 

R9-3-402 · HE.Ll.LTH SERVICES Title 9 

R9-3-402. Un 1 a1tJfu1 open burning 

A. Notwi ths tand i ng the pro vis i ans of any other Regu 1 a ti on in this Chapter, 
it is un 1 awfu 1 for any person to ignite, cause to be ignited, permit to be ignited, 
or suffer, a11ow or maintain any open outdoor fire. 

B. 11 0pen outdoor fire 11
, as used in this Regulation, means any combustion 

of combustible materia1 of any type outdoors, in the open where the products of 
combustion are not directed through a flue. "Flue", as used in this Regulation, 
means any duct or passage for air, gases or the 1ike, such as a stack or chimney. 

C. The following fires are excepted from the provisions of this Regulation: 

1. Fi res used only for cooking of food or for pro vi ding 1.varmth for human 
beings or for recreational purposes or the branding of animals or the use of orchard 
heaters for the purpose of frost protection in farming or nursery operations. 

2. Any fire set or permitted by any pub 1 i c officer in the per'forrnance of 
official duty, if such fire is set or permission given for the ourpose of ~,eed 
abatement, the prevention cf a fire hazard, or instruction in the ~ethods of fight
ing fires. 

3. Fires set by or oermitted by the State entcmologis: or county agricultural 
agents of the county for the purpose of disease and pest preven~ion. 

d Fires set by or permitted by the Federal government or any of its 
departrnents, agencies or agents, the State or any of its agencies, departments 
er political subdivisions, for the purpose of watershed rehabilitation or control 
through vegetative manipulation. 

5. Fires set for the disposal of dangerous materials where there is no safe 
alternative method of disposal. 

D. Permission for the setting of any r1re given by a public crT1cer in the 
performance of official duty under Paragraphs 2., 3. or i. of Subsection C., shall be 
given, in writing, and a copy of such written permission sha 11 be transmitted irnmedi
ate ly to the Director of the Department of Health Services and the control officer, 
if any, of the county, district or region in which such fire fs allowed. The 
setting of any such fire shall be conducted in a manner and at such time as 
approved by the Director, unless doing so would defeat the purpose of the exemption. 

~- Nothing in this Regulation is intended to permit any practice 'tihich is a 
vioiation of any statute, ordinance, Rule or R·egulation. 

Historical Note 
),mended ef'f. :..ug. 6, 1976 (Supp. 76-4); Forner Section '-9-3-.102 repea1ed, new 
Section R9-3-402 adopted eff. May 14, 1979 (Supp. 79-1). 
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APPENDIX C 

R9-3-219 HEA.LT~-i SERVICES Tirk9 

R9-J-2I9. Air poHutlon emerg~ncy episodes 
A. Procedures shafl be imoieme:-:ted by ch:: [)ireccor 1n urde:- to preve:1c the 

occurrence of :l!nbienc :iir poiiucunt conci.:nt,.!tion:,; which wnu!d -.:ause signlfic:.mc 
ha.rm co the he::tlch or persons. These concencr:ltions .ue [isceu in ,he: ,able :ic che end or 
chis Section. 

B. The foilowing sc.igcs ;ire idencitied by air 4ua!ir.y -.:rire:u in 0rder co provide 
for sequenti:11 emissions c:;:ductions. public nuciric:uion ,.inci incre:i.,d Depa.rrme:ic 
monitonng :md forec:l!it responsibilities. The Je::!:u-..:cron or· :iny sc:ig1:. :ind tht: :.i:e:.i. or 
the State affecred. sh: . .ll be b,.1.sed nn .. ur uualicy ,m::isurcmcncs :ind mt::et)ro!ogic:il 
analysis and forcc:i:;c. The prcx::::dur.:s :inL! action:; ,quired '.<lr<:::c.:h sc::gc ;ue dcsc:rite:..! 
in che current ~dicion uf chc Depunmenr' s :Vl~--:uai ~ncic!t!tl · ·Pr,~c~tlure!:i r'0r P:-';.!'.'f:!rt:i1.1n 
;1f E:nergency Episodes··. 

l. STAGE [ - .. ~LERT. An air pollution .1!erc )hail be Jed:i:ed when ::...1y of 
the :ilert ievel conce:icr:icior.s !isced in che tabie :c ,he :::id nf :his Se::::ion ~e ':!XC':!':!ded 
at :ny monitoring site and when meceoroiogic:i1 con<lictons imlic:.:ce :hat there will he a 
continu,mce or rccurrem:e of aierr !eve! com.:cncntions r·ur :he ,..une poilutuntbl 
during the ,ubsequent 2:!-hour 9e:iod. [f. .!8 hours :irkr an 21Jert has bee:1 iniciailv 
Jecl:lred. air pollution concentrations and meteorologic:ii condition!l do r.oc improve. 
:he waming stag\! control 1ccions ,h:..il be impie:nemed but :iu wurn:ng ,:,di bt: 
declared. unless air qu.:llicy h:1s de:e:iorated co che e.c:m desc::'ibed in S. 2. below. 

' ST AGE [I - WARN[NG._ An :.iir pollution warning shall be declared whe:t 
:i.ny of the warning level concentrations listed in the table :.ic the ':!nd of thts Section ~e 
exceeded at :my monitoring site and when :ne:eorologic:tl condicions i.ndic:ite chac 
:he:e ·.viii be a concinu:inc~ or :-:~:.irr::-:c;! of ,:or.ce:-:::-:.~icr.s ~'r' ~:-:es~:! :oi!u:1!":::.: · 

1 w;irning has been iniciaily de:.::u.red • .11r ;,oduc:on conce:itracions :inc me~eorolog1c:.?.! 
conditions do nuc improve. the -::mergency ,rage shall be dec!:i.red :incl :cs comrcl 
actions implemented. 

3. STAGE m - ~v1ERGENCY. An lll" poHution c:me=1ency snail be -::edu.rd 
when :iny of che emergency level concemr:icions tisced in the cable at the end of this 
Section a.re exceeded at any monitoring site and when meteoro!ogic:ii condicions 
indic:ice that chere will be a concinuance ur recurrence of conc~ntr.icions of the ,u.me 
poilutanc(s} exceeding the eme:-gency !eve! (;iuring che subsi:quent 2:.t...;,our period. 

4. Summary of emergency episode and signifk:int ::rum [eve!s 

Avenging Signific:mc 
Pollutant Time Alert Warning Emergency Ham, 

C:irbon monoxide I-hr t J.4. 

4-hr 86.3 
8-hr l7 3-4 :.l6 57.5 

Nir.ogen cioxide I-hr I. !JO 2.250 3.COO 3.750 
24-hr 232 565 750 938 

Ozone I-hr 
.., ;!. .5 .6 

P:irticulates 24-hr 375 625 875 I.COO 

Sulfur dioxide 24-hr 300 1.600 2. [00 2.620 

Sulfur dio:dde :md 
pru-ticules combined 24-hr 55.COO :61.000 393.0CO .!.90.C'OO 

Note: Units are uaiml exceot for :::i.rbon mono:<ide which has uni cs 0f :nz/m;. suifur 
dioxide and. oa.rricul~ces :::ombined ·,,.,hich ;-ias •1r.ics cf ruu:/m;)2 .-::.nd ozone. . -
which h:is units of pa.-..s pe:- million /ppml. 

Historic:u Note 

Ailopted eif. -"t:iy !4. 19i9 iSupp. i9-D. Sd:cor.:ti corn:ct:on. Suc=::on 3. ?::u-~graon 1. ,Suop. 
30- ! l. Edicori:il com:ction. Subsection A. iSupp. 30-:). fc,rmc:r 5c:ction R9-3·2 !9 re;:,:::ilc:-.i. nc:w 
Secuon R9·J·2 I9 :idopteu df. -"1:iy :s. 1982 (Supp. 32-}L C-1 



APPENDIX D 

List of Materials Which Can Generate Noxious 

or Toxic Fumes or Products of Combustion 

Plant materials 

Poison oak 

Poison ivi_ 

Poison sumac 

Oleander 

Petroleum Products 

Crankcase oii 

Transmission oil or any other petroleum products 

Chlorinated hydrocarbons 

.:l.sphait shingles 

Plastics and other svnthetic materials 

Po1yviny1 Chloride 

Polyester 

Polyurethane 

Po 1 ymi de 

LOPAC or SAREX 

Urea Formaldehyde 

Polyethylene 

Po1ypropy1eve 

Polystyrene 

U.S. AOOT "Selected Hazardous Materials" 

Dimethyl Sulfate 

Acrolein 

Carbon Disulfide 

Ethyleneimine 
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Ethy1ene Oxide 

Methyl Chloride 

\/iny1 Ch1oride 

Empty Pesticide or Hazardous Materia1 Containers that c~ntained any of the 

fo11owing materia1s: 

Inorganic Pesticides 

-Arsenic 

Lead 

Cadmium 

Mercury 
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APPENDIX E 

~aterial to be burned 

*Type ---------------------------------
*Quan.city of fueT 

*~nt1cipated duration· -------------------------

=;re con:rols available 

'lear<::sc i oc2. T fire :::e!Jar':~en.: 

?hone;: --------------------------------
0 r ox i mi: y of nearby residences/businesses: 

*Distance in mi1es or frac:ion of ~iles 

(ictach map or drawing) 

* ;;hone = 

Additional Informa:icn 

Signature 
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APPE:!OIX F 

; :~iss~cn ~o cor.Cuc: -Joen bur1ina .~:: ~r;e fo~'.(r:1inq ·c(u:1,::'1 ~s ~r:1r.:ed :_; ::-ie 
J re,::cr cf :he .~rf:·:Jna Jei:,ar:::-:enc of ~ea1~h 3er·t.-·fces :/~-:n -:~~ f,~11 1J111i1c-; 

mi :a.:ions: 

1. 8urni ng of -----------------,...-----------------\ 1 is t fuel s ) * 

wi11 take place at ------,.(-=-1-e_g_a-=-1-d~e_s_c_r"""i_o_c"""i_o_n..,.)""'* ____________ _ 

betv,een the hours of -------,.-----------\ day/ ~ir,,e j.,, 
for :he period of 

7he responsible party, 
( aa 1:es; * 

(name and pnone =J* 
'r1il1 be present at a11 times durinq burning and 1s responsible for inform-

in9 the 1acai fire figh~ing a9ency -------..,...,,~----------( ~;rJ) 
cf all open burning activities. 

*? 3urnin9 in violation -:f any condition of ::::ns .::e~'.TTit sna11 :e ·J!..:nishab1e 
as a misdeameanar as prcvided in Arizona ~e,,~;;e,:i Stat:.r:es § 36-739.01. 

*3. In order to control air oa11ucion problems as inct•catea by a re~~c:ion in 
visibility, or quality, or the re9istratian of complaints, tne Direc:or, 
or his authorized reoresentative, have the authorit/ to order all burning 
t~ be extinguished by the Permit:e~. 

*d Open burning of the fellowing ~a:erials 1s for~1:den: garjage, asoha'.t 
shingles, tar pacer, Jlastic and r~bber :rocuc:s (such as :ires and eiectr -
cal wire insulation), waste cecraleum ::rcduc:s {such as was:e crankcase :i , 
cransmission oil & oil fi1ters), hazardous -:ia:er;a: CJn:a~ners ::1cL.:d::1q 
those that ccntained inorganic pesticides, lead, cacmiu~, ~ercury, er arsenic 
compounds. 

Signed 

.:.qency 

Jate 

Perr.ii t t·lo. 
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